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PabGouas mporpamma yueOHo auciumiuabl O/1.07 Xumus pazpaboTaHa B COOTBET-
ctBun ¢ denepanbHbIM TrOCYIapCTBEHHBIM 00pa30BaTeNIbHBIM CTaHJIAPTOM (Jlajee —
®I'OC) mo crmenuambHOCTH CpeaHero mpodeccroHanbHOr0 o0pa3oBaHus (manee -
CIIO) 38.02.06 ®unaHChl, YTBEPKAEHHOTO MpUKa3oM MuHUCTEpCTBA 00pa30BaHUs U
Hayku P® ot 5 despans 2018 r. N 65 «O06 yrBepxkacanu (emepaibHOTO rocyaap-
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OpraHu3alyi, YTBEPKICHHOM Ha 3acenaHnu CoBeTa 10 OLEHKE COAEP)KaHMs M Kaye-
CTBa MPUMEPHBIX pabOYUX MporpaMMm o0IIe00pa30BaTEILHOIO U COIUATILHO - TYMaHU-
TapHOTO IIUKJIOB cpenHero mnpodeccuoHanbHOro obpaszoanus [Iporoxon Ne 14 ot
«30» HOs10ps 2022.
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["arapuna 10.A.
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1. MACHOPT PABOYEN MMPOI'PAMMBI YUYEBHOMU
JTUCHUIIJIMHBI O1.07 Xumus

1.1 Ob6aacTh npuMeHeHus1 padoyeil MPoOrpaMMebl

Pabouas mporpamMmma y4eOHOM JUCHUIUIMHBI SBJISIETCS YacThO IPOTrpaMMBbI T01-
TOTOBKHU crernuanuctoB cpeanero 3BeHa (naigee — [IIICC3) B coorBercTBUM ¢ DPI'OC
CIIO no cnemuansHOcTH 38.02.06 OUHAHCHI

1.2 MecTo y4eOHOIi TUCHHUILUIMHBI B CTPYKType MPOrpaMMbl MOATOTOBKH
CMENHAJINCTOB CPEIHEr0 3BeHA:
VY4eOHas TUCIUIIIINHA BXOIUT B 001meoopazoBatenbubiid ki [TTICC3.

1.3 Ilesin 1 TpeGOBAHUA K Pe3yJIbTaTaM OCBOECHHUSI YUeOHOH TMCIMIJIMHBI:

B pe3ynbrare ocBoeHUS yUeOHOM TUCIUILIMHBI O0yJIarOUTANCS TOKEH JOCTHYb
CJICIYIOIIHUE PE3YJIHTATHI:

JUYHOCHIHbLE:

- OCO3HAHUE 00YYaIOIIUMHUCS POCCUICKOMN rPaskIaHCKON UIEHTUYHOCTH;

- TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOATEIBLHOCTH U CAMOOIIPEAEIEHUIO;

- HAJIMYKME MOTUBAITUU K 00YUYEHHUIO M TUYHOCTHOMY Pa3BUTHIO;

- L[EJICHANPABIICHHOE Pa3BUTHUE BHYTPEHHEHN IMO3MUIMH JIUYHOCTH HAa OCHOBE Y-
XOBHO-HPABCTBECHHBIX [IEHHOCTEW Hapoa0B Poccuiickor denepanuu, UICTOPUYECKUX U
HAIIMOHAJIBHO-KYJBTYPHBIX TPaJauIui, (OpMHUPOBAHUE CHUCTEMbI 3HAYMMBIX IIEHHOCT-
HO-CMBICJIOBBIX YCTAHOBOK, AHTHUKOPPYIIIMOHHOTO MHUPOBO33PEHUS, MPABOCO3HAHUS,
AKOJIOTHYECKOMN KYJIbTYPBI, CIOCOOHOCTH CTaBUTH IIEJIM M CTPOUTD KU3HECHHBIC TIJIaHBI;

- YYBCTBO TOPAOCTHM U YBAXXEHHSI K UCTOPUU U JTOCTHXKEHHUSIM OTE€UYECTBEHHOM
XUMHUYECKON HayKW; XUMHUYECKH TPaMOTHOE TIOBEJeHHE B MpodeccuoHambHOU
JIEATEIIBHOCTH U B OBITY IIPU OOpallleHUU ¢ XUMUYECKUMU BEIIECTBAaMU, MaTepraiaMu
Y MIPOLIECCaMU;

- TOTOBHOCTb K TMPOJOKEHUIO 00pa30BaHUS M TOBBIINICHUS KBaTM(PUKAIIMU B
M30paHHOM TPOPECCUOHATILHON JCATEILHOCTH M OOBEKTUBHOE OCO3HAHHUE POJIH
XUMHYECKMX KOMIETCHIIUHA B 3TOM;

- YMEHHUE WUCIIOJIb30BATh JOCTHUXEHHS COBPEMEHHOM XHUMHUYECKOM HAyKU H
XUMUYECKUX TEXHOJIOTHM JUIsl TIOBBIIMICHHUS COOCTBEHHOTO HHTEIJICKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuOHaTbHOM NeATeTbHOCTH,

MemanpeomemHuule:

- OCBOCHHBIC OOYYAIOIUMHUCS MEXKIIPEAMETHBIC TOHSATHS M YHUBEpPCAIbHBIC
y4eOHbIe TeUCTBUS (pETyIaTUBHBIC, TO3HABATEIILHBIEC, KOMMYHUKATHBHBIC);

- CIIOCOOHOCTH WX HMCIOJIb30BAaHMS B ITO3HABATEILHON M COIMAIBHOMN MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIICCTBICHHUIO y4eOHOU mesi-
TEJILHOCTH, OPTaHU3AINKA YI€OHOTO COTPYIHUYECTBA C MEIArOTMUYEeCKUMHU PaOOTHHUKA -
MU ¥ CBEPCTHHKAMH, K YYaCTHIO B MOCTPOCHUU WHAMBUIYaTbHON 00pa30BaTeIbHOM
TPACKTOPHUH;

- OBJIQJIEHHE HaBBbIKaMU y4eOHO-UCCIIEI0BATEIbCKOM, MPOSKTHOM U COLIMATBHOM
JIeSITeIIbHOCTH;



- UCIMOJIb30BaHWE PA3IUYHBIX BHJIOB TIO3HABATEIHLHOW JCATCIBHOCTH U
OCHOBHBIX HWHTEIUICKTYaJbHBIX OTepauii (MOCTaHOBKU 3ajaud, (POpMYTHUPOBaHUS
TUTIOTE3, aHAJlM3a U CHUHTE3a, CPaBHEHUs, 00OOIICHNS, CUCTEMATHU3AINH, BBISBICHUS
IIPUYUHHO-CJICICTBEHHBIX CBS3€H, IIOMCKA aHAJIOrOB, (DOPMYJIMPOBAHHMSI BEIBOJIOB) IS
pellleHus] TIOCTaBJICHHON 3aJa4yd, NPUMEHEHHE OCHOBHBIX METOJOB ITO3HAHUS
(HabOmro/leHrss, HAyYHOTO DJKCIEPUMEHTAa) Uil W3YyYEHUsS Pa3IUdHBIX CTOPOH
XUMHYECKHX OOBEKTOB M IIPOIECCOB, C KOTOPHIMH BO3HHKAeT HEOOXOIUMOCTD
CTaJIKUBAThCA B MpodeccruoHalbHO cdepe;

- HUCIOJIb30BAaHUE PA3IUYHBIX HCTOYHHKOB JUISI TIOJYYCHUS XHMHYCCKOM
uHPOpMAIlMK, YMEHHE OIICHUTh €€ JOCTOBEPHOCTh I JIOCTIDKCHHS XOPOIIHUX
pe3ynbTaToOB B MpodhecCHuoHaIBHOU cdepe;
npeaAMeTHbBIE:

- chopMHPOBAHHOCTH MPEACTABICHHUI: O MaTEPHAILHOM €IMHCTBE MHpa, 3aKO-
HOMEPHOCTSX W IO3HABAEMOCTH SIBICHUI TIPUPOJIBI, O MECTE M 3HAYCHUH XUMUU B CH-
CTEME €CTCCTBCHHBIX HayK U €€ POJIM B OOSCIICUCHNH YCTOWYUBOTO Pa3BUTHUS YeJIOBE-
YeCTBa: B PEIICHUU MPOOJIEM PKOJIOTMUECKON, SHEPreTUUeCKOW M MUIEeBOM Oe3omac-
HOCTH, B Pa3BUTHUU MEIUIIUHBI, CO3IaHUU HOBBIX MAaTEPHAIIOB, HOBBIX HCTOYHHUKOB
SHEPruM, B 00ECIECYCHHH PAIIMOHAIBHOTO IPHUPOIOINOIB30BaHMs, B (HOPMHUPOBAHHH
MHPOBO33pPEHUS U 00IIEH KyJIbTyphI YeJIOBEKa, a TAKKE IKOJIOTHIESCKH 000CHOBAHHOTO
OTHOIIIEHUS K CBOEMY 37I0POBBIO M IIPUPOTHOM Cpelie;

- BJIQJICHUE CHCTEMOW XMMHUYECKHUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJA-
TafoIlye MOHATHS (JOMOJHUTEIBHO K CHCTEME IMOHATHI 0a30BOr0 YPOBHS) - H30TOIIHI,
OCHOBHOE M BO30YXKJECHHOE COCTOSHHUE aToMa, THOpHUIW3alMs aTOMHBIX OpOWTaseH,
XUMHYECKast CBS3b («O» W «T — CBSA3BY», KPaTHBIC CBSI3H), MOJISPHAS KOHIICHTpAIIHS,
CTpyKTypHasi ¢opMmysia, H30MepHus (CTPYKTypHas, TreoMerpuueckas (I[UC-TpaHcC-
U30MEpHUS), TUTTBI XUMHUECKHUX peakinii (rOMO- U TeTepOreHHbBIE, 00paTUMbIEC B HEOO-
paTUMBbIE), PACTBOPHI (MCTHUHHBIE, TUCIIEPCHBIE CHUCTEMBI), KPUCTAJUIOTHAPATHI, CTe-
NIEHb JTUCCOIMAIINH, DJICKTPOJIN3, KPEKUHT, PU(POPMHUHT); TEOPUHA M 3aKOHBI, 3aKOHO-
MEPHOCTH, MUPOBO33PEHUYCCKUE 3HAHMSI, JICKAIINEC B OCHOBE IMOHUMAHUS NMPUIHHHO-
CTH ¥ CUCTEMHOCTH XUMHUYCCKUX SIBJICHHUI, COBPEMEHHBIC MPEACTABICHUS O CTPOCHUHU
BCII[ECTBA HA aTOMHOM, MOJICKYJISIPHOM M HaJIMOJICKYJIIPHOM YPOBHSX; MpEICTaBIIe-
HUS O MEXaHM3MaxX XUMHUYECKUX PEakIui, TePMOJINHAMUYCCKUX U KMHETHYCCKUX 3a-
KOHOMEPHOCTSIX MX MPOTEKAHMs, 0 XMMHUESCKOM PAaBHOBECHH, JUCIIEPCHBIX CHCTEMAaX,
(aKTOJOTHYECKHUE CBEJICHUS O CBOWCTBAaX, COCTaBE, IMOJTYYECHUHU M OE301MacHOM HC-
M10JIb30BAHNHU BKHEHIIIMX HEOPTAaHMYECKUX U OPraHMUYECKHUX BEIICCTB B OBITY M IPaK-
THYECKOW JIEATEeIbHOCTH YejIOBeKa; OOIMX HAYYHBIX MPHUHIMIIAX XHUMHUYECKOro Ipo-
W3BOJICTBA (HAa TIpUMEpe MPOU3BOJCTBA CEPHOM KHCIOTHI, aMMHaKa, METaHOJa, Iepe-
paboTku HEPTH);

- chopMHPOBAHHOCTH YMEHHI BBISBIISATH XapaKTEPHBIC IPU3HAKU M B3aUMOCBSI3b
W3YYCHHBIX MMOHSATUH, IPUMEHSATH COOTBETCTBYIOIIME MOHATHS MPU OMHCAHUH CTPOE-
HUSl U CBOWCTB HEOPTaHUYECKUX M OPTAaHWICCKUX BEIICCTB U UX MPEBPAICHUIA; BBISB-
JSTh B3aMMOCBSI3b XMMHUYCCKHX 3HAHHHA C TOHATHSMH U TPEICTABICHHUSIMH APYTUX
MIPEIMETOB JIJisi 00JIee OCO3HAHHOTO MIOHUMAHUS U OOBSICHEHHS CYIIIHOCTH MaTepUab-
HOTO €IMHCTBA MUPA; HUCIIOIH30BaTh CHCTEMHBIC XUMUYIECKUE 3HAHUS JIJISI OOBSICHEHHS
Y TIPOTHO3WPOBAHUS SBJICHUH, UMEIOINX €CTECTBEHHOHAYUHYIO TIPUPOTY;
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- ¢ OpMUPOBAHHOCTh YMEHUN MCMOJIb30BaTh HAUMEHOBAHUS XUMHYECKHUX CO-
€IMHCHUN MEXIYHApOJIHOTO COI03a TEOPETUUECKOW W TMPUKIATHOM XUMHM U TPUBU-
aJbHbIC HA3BAHMS BEUIECTB, OTHOCAIIMXCS K U3yYEHHBIM KJIACCaM OPTraHUYEeCKUX U He-
OPraHUYECKUX COCIMHEHUN; UCIIOJIb30BATh XUMUYECKYK) CUMBOJIMKY JIJI COCTaBIICHUS
dbopMyT HEOPTaHWYECKHX BEIIECTB, MOJCKYJSPHBIX U CTPYKTYPHBIX (Pa3BEpHYTHIX,
COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHMUECKUX BEIIECTB; COCTABISATh YPAaBHEHUS
XAMUYECKUX  PEaKUWid W paACKpPbIBATh  HMX  CYIIHOCTh:  OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM COCTABJICHUS JIEKTPOHHOIO OajlaHca 3TUX
peaKInii; peakiuii HOHHOTO OOMEHA IyTeM COCTABJICHHS WX TMOJHBIX W COKPAIICHHBIX
WOHHBIX YpaBHEHUH; peakIuil THAPOIN3a, peakiuii KoMILiekcooOpa3oBaHus (Ha IMpH-
Mepe THIPOKCOKOMIUIEKCOB IIMHKA U aJIIOMUHMUS); MTOJATBEPKIATh XapaKTePHbIE XUMHU-
YECKHUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMHU SKCIIEPUMEHTAMU W 3aIMCIMU YPaB-
HEHU XUMHUYECKUX PEAKIIUN;

- cOpMUPOBAHHOCTh YMEHUM KJIacCUPUIIMPOBATH HEOPraHUYECKHE U
OpraHUYeCKHe BEIIeCTBA W XUMHYECKHE PEaKIMH, CaMOCTOSTEIbHO BBIOUPATh
OCHOBaHUS WU KPHUTEPHHM JJIs KIacCH(PUKAIMA H3y4aeMbIX XHUMHYECKHX OOBEKTOB;
XapaKTepU30BaTh COCTAB MU BAKHEUIIHWE CBOMCTBA BEIIECTB, NPUHALICKAIINX K
OTpENCNICHHBIM KJaccaM W TpYIIaM COCIWMHEHUW (IPOCThIC BEIIECTBA, OKCHJIBI,
TUAPOKCHUIBI, COJIH; YIJIEBOAOPOIbI, MPOCThIE (UPHI, CIIUPTHI, (PEHOIBI, aabICTHIbI,
KCTOHBI, KapOOHOBBIE KHCIIOTHI, CIIOXKHBIC DS(HUPBI, KUPBI, YIJICBOJABI, aMHUHBI,
AMUHOKHCJIOTHI, OCJIKK); MPUMEHSITh 3HAHUS O COCTaBE€ M CBOMCTBAaX BEIIECTB IS
AKCIIEPUMEHTAIIBHOMN MPOBEPKU TMMNOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XAMHUYECKUX PEAKIMK U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIIECTBICHUS,

- ¢(hOPMHUPOBAHHOCTh YMEHUM MOATBEPkKAATh HA KOHKPETHBIX ITPUMEpax xapak-
Tep 3aBUCUMOCTU PEAKIIMOHHOM CMIOCOOHOCTH OPraHUYECKUX COCTMHEHHUH OT KpaTHO-
CTH W TUIIAa KOBAJEHTHOM CBS3U («G» M «IT — CBA3b»), B3AUMHOTO BJIHSHHUS aTOMOB M
TPYIIIT aTOMOB B MOJIEKYJIaX; a TaKXe OT OCOOCHHOCTEH peanu3aliuy pa3IMdHbIX Me-
XaHU3MOB MTPOTECKAHUS PEAKIINN;

- ¢(hOPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BATh AICKTPOHHOE CTPOCHHUE aTOMOB
(B OCHOBHOM U BO30YKICHHOM COCTOSHUH) W MOHOB XMMHUYECKHX JIEMEHTOB 1-4 Tie-
puonoB Ilepuoanueckont cucrtemsl .M. MeHneneeBa u ux BAJIEHTHbIE BO3MOKHOCTH,
WCIIOJIB3YSI TIOHATHSI «S», «P», «d-dTIEKTPOHHBIC» OPOUTAIH, SHEPTETUUECKUE YPOBHH,
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHUYECKUX DJIEMEHTOB M 00pasye-
MBIX UMM COEAUHEHUH T0 MEPUOJIaM U TPYIIIaM;

- BJIAQJICHUE CUCTEMOM 3HAHMM O METOJAax HAay4YHOIr'O NO3HAHUs SIBJICHUM IPUPO-
JIbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAaX U YMEHUSIMU MTPUMEHATH 3TU 3HAHUS MPU
AKCTICPUMEHTAILHOM HCCISIOBAHUM BEIIECTB M JIJII OOBSICHEHHUS XUMHUYCCKUX SIBJIC-
HHUM, UIMEIOIIUX MECTO B MPUPOJEC MPAKTUUECCKOU AEATEIBHOCTH YEJIIOBEKAa U B MOBCE-
JTHEBHOM >KU3HU;

- c(hopMUPOBAHHOCTh YMEHUN TIPOBOJUTH PACUETHI MO0 XUMHUYECKUM (HopMysIam
¥ YPAaBHEHHSIM XUMHUYECKUX PEaKIUid ¢ UCTOJIb30BaHUEM (DM3MUECKUX BEJIWYUH (Mac-
Chl, 00beMa Ta30B, KOJIMYECTBA BEIIECTBA), XapaKTEPU3YIONIUX BEIIECTBA C KOJIAYE-
CTBEHHOUM CTOPOHBI: PACUETHI M0 HAXOXKJICHUIO XUMHUUYECKON (JOPMYIIBI BEIIeCTBA; pac-
4eThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKIMH, €CJIU OJHO U3 HC-
XOJHBIX BEIIECTB JIaHO B BHUJE PACTBOpA C OINPEICICHHONM MAacCOBOHM J0JIEM pacTBO-
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PEHHOI'0 BEIIECTBA WJIM JIaHO B M30OBITKE (MMEET MPHUMECH); pacdyeThl MacCOBOM WJIU
00BbEMHOM J0JIM BBIXOJIa MPOAYKTa PEAKIMU; pacdyeThl TEIIOBOro 3dekra peakiiuii,
00BEMHBIX OTHOIIICHUH Ta30B;

- c(hopMUPOBAHHOCTh YMEHUH TIPOTHO3UPOBATH, AHATTU3UPOBATH U OIICHUBATH C
MO3UIIMI AKOJOTHUECKON O€30MacHOCTH TOCIIECICTBUS OBITOBOM M MPOU3BOICTBEHHOMN
JeATEIIbHOCTH YeJIOBeKa, CBSA3aHHOM ¢ IepepabdOTKOM BEIIeCTB; MCIOJIb30BATH IOTY-
YEHHBIC 3HAHUA JJI1 MPUHATUS TPAMOTHBIX PEIICHUN MPOOJIeM B CUTYallUsAX, CBsI3aH-
HBIX C XMMHUECH;

- ¢c(OpMUPOBAHHOCTh YMEHHUM CaMOCTOSITEIILHO IIJIAHUPOBATh U MPOBOJUTH XU-
MUYECKUH IKCIIEPUMEHT (TI0JIydeHHE W U3YYEHHUE CBOMCTB HEOPTaHMYECKUX U OpraHu-
YECKHUX BEIIECTB, KAYECTBEHHBIE PEAKIUU YIIIEBOJOPOIOB PA3IMUYHBIX KJIACCOB U KHC-
JIOPOJICOACPIKAIINX OPTaHUYECKUX BEILIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 MO
pacro3HaBaHUIO0 HEOPTAaHUUYECKUX M OPTAaHMYECKUX BEIIECTB) C COOJIFOACHUEM MPaBUII
0e30macHOro OOpallleHusi ¢ BEIIECTBaMU M JJA0OpAaTOPHBIM 00OpyAOBaHHEM, (popMmy-
JUPOBATh 1LIEJIU UCCIICIOBAHUS, TIPEJOCTABIATh B pa3iuyHOi (hopMe pe3yabTaThl HKC-
MEPUMEHTA, AHAIM3UPOBATh U OLIEHUBAThH UX JIOCTOBEPHOCTD;

- ¢(hOPMUPOBAHHOCTh YMEHHM OCYIIECTBIISATD IEJICHANPABICHHBIN MOUCK XUMU-
yecKoM MH(OpMaIMK B Pa3IMUHBIX UCTOUYHHUKAX (Hay4yHas U yuyeOHO-HaydHas JUTepa-
Typa, CpeJcTBa MaccoBor MH(popManuu, ceTb HTEpHET U Apyrue),KpUTUUECKH aHa-
JU3UPOBATh XUMHUUYECKYIO MH(OpMaInio, iepepadaThiBaTh €€ U UCIOIB30BaTh B COOT-
BETCTBHUU C ITOCTABJIICHHOM YUeOHOM 3a1aueii;

- c(hopMuUPOBAaHHOCTh YMEHUN OCO3HABATh OMACHOCTH BO3JIEHCTBUS HA KUBBIC
OpraHU3MBbI OTNPEJEICHHBIX BEIIECTB, MOHUMAas CMBICI MOKa3aTelisl NpeeIbHON J0Iy-
CTUMOM KOHIIEHTpAIIMM, U MOSICHATH Ha MpUMEpax CrocoObl YMEHBIIEHUS U MPEIOT-
BpAIllEHUs] UX BPEIHOTO BO3JICUCTBUS HA OPTAaHU3M YEJIOBEKa.

Ilpogheccuonanvnana nanpagieHHocms yueOHOU OUCUUNIUHBL «XUMUA)
MpeArnojaraeT mejieHarnpaBieHHOe TPUMEHEHUE TeJarOTHYECKUX CPEICTB, 00eCeyn-
BAIOIIMX HE TOJHKO (OPMHUPOBAHUE y OOYyHArONIUXCS 3HAHUW, YMEHUM, HABBIKOB IO
y4eOHOU MUCHUILIIMHE, HO U Pa3BUTHE MHTEpeca K JaHHOU Npodeccuu MM Crienuaib-
HOCTH, IICHHOCTHOE OTHOIIIEHHE, MPO(eCCHOHATBHBIX KAa4eCTB JIMYHOCTU OYIyIIEro
CrHieIuaIncTa.

1.4. Koin4ecTBO 4aCOB HA OCBOEHNE MPOrPaMMbl Y4eOHOM U CHUIIIUHBI:
OO6s3aTenpHas yueOHast Harpy3Ka ooyuarorierocs /8 yacos
AynuropHas yueOHas Harpy3ka o0yyatonierocsi 78 4acos.



2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JIUCITATIIVHBI

2.1. O6bem yueOHOM TUCHUILINHBI U BUABI Y4e0HOI padoThI

Buna yueoHoii padoTbi
(B.T.4. MpodeccHOHATbHO-OPUEHTHPOBAHHOE CO/IEPKAHME)

O0BbeM 4acoB

Obs3arenbHas yueOHast Harpy3Ka (Bcero no nporpamMme JuCHUILIMHbI) 78
AyauTopHas yueOHasi Harpy3Ka (Bcero) 78
B TOM YHCJIE:

TIEKIIUH, YPOKU 50
U3 HUX NPogheccuoHanrbHO-0PUSHMUPOBAHHOE COOEPIHCAHUE 2
MPAKTUYECKHUE 3aHATHS 18
U3 HUX NpogheccUuoHaIbHO-OPUEHMUPOBAHHOE COOEPHCAHUE 8
nabopaTopHbIE 3aHATUS 10

IIpome:xxyToyHast arTecTanus: AM(PPepeHpoOBaAHHbIN 3a4eT




2.2 TemaTuyeckmii miian u cogep:kanune yueonoii qucuumiannubl QJ1.07 «Xumus»

HaumenoBanme pa3- | Coaepskanue yueOHOro MaTepuada, JadopaTopHble U MPaAKTHYECKHeE 3aHATHSA, Oo0Bbem YpoBeHn Kons1
J1eJIOB U TeM caMocTosITeIbHAs paboTa 00y4aloumerocs, Kypcopasi padora (mpoekr) (eciu qacoB OCBOEHMSI | KOMIETeHU M, POpMUPOBAHNIO
MIPEeyCMOTPEHBI), HHbIE BUAbI y4e0HOIl pa0oThI B COOTBETCTBHH € YUYeOHBIM KOTOPBIX CIIOCOOCTBYET 3JIeMeHT
njaanoMm ( B.T.4. Mpo¢ecCHOHAIBHO-OPHEHTHPOBAHHOE CO/IEePKaHHe) NPOrpaMMbl
1 2 3 4 )
1 cemecTp 34 JIM4HOCTHBIE, METAIPEIMETHBIE U
MPEIMETHBIE KOMIIETEHIINH B CO-
Pa3znen 1. OcHOBBI CTPOEHUS BelleCTBA 6 orBercTBun ¢ ®I'OC cpenHero
o01ero oopazoBaHusl, yTBEp-
Tema 1.1. Conep:kanue yueGHOro MaTepuaia 4 KIIEHHOTO MPUKa30M MunHCTED-
Crtpoenue aToMoOB N cTBa 00pa3oBaHus U Hayku PO ot
XHMHYECKHX 3J1e- COBpeMeI}Haﬂ Moielib cTpoeHus: aroma. CHMBOJIMYECKUN SI3bIK XUMUU. XU- 2 17.05.2012 Ne 413
MeHTOB u mpupona | MAUCCKUIL DJICMCHT. OnexTpoHHas KoHurypauus atroma. Knaccudukanus
XHMHUECKOii cBsizn | XAMHUECKUX DJIEMEHTOB (s-, p-, d-anmemenTsI). BaneHTHbIe 3¢KTpOHBI. Ba-
JIEHTHOCTb. DJIEKTPOHHAs NPUPOJA XHMMHUUYECKOW CBSI3U. DJIEKTPOOTpHULA-
TeIbHOCTh. BUIIBI XUMUYeCKOW CBSI3M (KOBaJIEHTHAsl, MOHHAs, MeTaJlIhye- 1
CKasi, BOJIOPOHAsSI) ¥ CTIOCOOBI €€ 00pa3oBaHMUs
Ilpogheccuonanvno-opuenmupogannoe cooepicanue.
Paccmompems anexkmponnyto konguaypayuio amomos XumMuueckux dj1emen-
MO8 6X00AUUX 8 COCMAB CHAABOE OCHEHCHBIX MOHEN.
IMpakTuyeckoe 3ansaTue Ne 1 Penienue 3aganuii Ha UCIIOIB30BaHUE XUMHYE-
CKOM CUMBOJIMKHM ¥ Ha3BaHUU COCIMHEHUI 110 HOMEHKJIAType MEKTyHAPOIHO-
ro COK3a TEOPETHUYECKOM U NMPUKIATHON XMMHUU U TPUBUAJIBHBIX HA3BaHUU
JUTSI COCTABIICHUSI XUMHYECKUX (POPMYIT ABYXaTOMHBIX COSTUHEHUN (OKCHIOB,
Cynb()HUI0B, TUAPUAOB U T.II.) U IPYTUX HEOPTaHUUYECKHX COCTUHEHUU OT-
JEIbHBIX KIIACCOB.
[IpakTueckue 3alaHus Ha YCTAHOBIICHUE CBA3U MEXKIY CTPOSHHEM aTOMOB 5 5

XUMHUYECKUX 3JIEMEHTOB U NEPHUOJUYECKUM H3MEHEHHEM CBOWCTB XHMHYeE-
CKHX B3JICMCHTOB U UX COG)II/IHeHI/Iﬁ B COOTBECTCTBHUHU C ITIOJTOKCHUCM Hepnogm-
yeckol cucteMsl. IIpodeccrnoHaabLHO-OpUEHTUPOBAHHOE cojepkanne. Perre-
HHE 33JaHUH Ha UCIOJIb30BaHNE XMMHUUYECCKON CHMBOJIMKH M Ha3BaHUI COeM-
HEHHUH 10 HOMEHKJIATYPE MEXIYHApOIHOTO COK03a TCOPETUYECKON M TpH-
KHaI[HOﬁ XUMHUHUN AU TpI/IBI/IaJIBHI:IX HaSBaHI/IfI IJIL COCTABJICHUA XHMMHUUYCCKUX
(bopMys1 ABYXaTOMHBIX CO€AMHEHUH (OKCHIOB, CYyIb()UIOB, THAPUAOB U T.II.)
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U ApYTuX HCOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ MCTAJIJIOB HCIIOJIB3YEMbBIX JIsI BBI-
IJIaBKH JCHCKHBIX MOHCT .

Tema 1.2.
[Mepuoanueckuii
3aK0H M Ta0JHIA
.. MenpaeJieeBa

Conep:xanue y4eOHOro Marepuajia

Ilepnonnueckas cucremMa xumudeckux sinemenTos [[.1. Menneneera. dusu-
yeckuil cMbicn Ilepuonnueckoro 3axona J[.M. MenneneeBa. 3akoHOMepHO-
CTM M3MEHEHHUsl CBOMCTB XMMHYECKUX 3JIEMEHTOB, 00pa3yeMbIX MMHU IPO-
CTBIX U CJOXHBIX BEILIECTB B COOTBETCTBUU C IIOJIOKEHHUEM XHUMHUYECKOI'O
aneMenTa B [lepuoanueckoit cucteme. MUpPOBO33pEHUECKOE M HAyYHOE 3HA-
yenue [lepunonnueckoro 3akona [I.M. Menneneesa. [Ipornossr .M. Menne-
neeBa. OTKpBITHE HOBBIX XMMMUYECKHX DJIEMEHTOB. PelleHne NpakTHKO-
OpUEHTUPOBAHHBIX TEOPETUYECKHX 3aJaHMNM Ha XapaKTEepHU3alUI0 XUMUYe-
CKUX 3JIEMEHTOB «MeTalnuecKkue/HeMeTaluINueckie CBOMCTBa, NEKTPOOT-
PULATENIBHOCTh XUMUYECKUX AJIEMEHTOB B COOTBETCTBUU C MX JIEKTPOHHBIM
CTPOEHHUEM U IOJIOKEHUEM B NIEPUOINYECKON CHCTEME XUMUYECKHX JJIEMEH-
toB /I.1. MenaeneeBa»

Pa3nen 2. Xumnyeckue peakuuun

12

Tema 2.1. Tunoi
XHMHUYECKHUX peak-
10707

Conep:xaHue y4eOHOro MaTepuaia

Knaccudukanus v THIIBI XUMHUYECKUX PEaKIUil C y4acTHEM HEOPraHUYeCKHX
BemecTB. CoCTaBlIeHUE YPABHEHUN PEAKUUN COCAUHEHUS, pa3JIoKEeHUs, 3a-
MelleHus1, 0OMeHa, B T.4. peakIfii TOPEHUs!, OKUCIEHUSI-BOCCTAHOBIICHUSI.
YpaBHEHMS OKHCIIEHUA-BOCCTAHOBIEHUA. CTeneHb okuciaeHusl. OKUCINUTENb
u BoccraHoBUTENb. (COCTaBIEHHME W  YpaBHUBAHHUE  OKHCIUTEJIBHO-
BOCCTAHOBUTEIIBHBIX PEAaKLUUI METOIOM 3JEKTpOHHOro OamaHca. Okuciu-
TCJIbHO-BOCCTAHOBUTCIIBHBIC PCAKIINN B IMMPUPOAC, MPOU3BOACTBCHHBIX IIPO-
1eccax U )KU3HEACSITEIbHOCTH OPIraHu3MOB
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IpakTnyeckoe 3ansatue Ne2 KonumdecTBeHHBbIE OTHOIIEHUA B XuUMuHU. Oc-
HOBHBIC KOJIMYCCTBCHHBIC 3aKOHBI B XMMHHU U PACUCTHI 110 YPABHCHUAM XU-
MUYECKHX peakuuil. Monb Kak eIMHHIIa KOJIWYecTBa BellecTBa. MosspHas
Macca. 3aKOHbl COXpPaHEHHUSI MacChl U dHEPruu. 3akoH ABorajapo. MossipHbIit
o0beM razoB. OTHOCHUTENbHAs TJIOTHOCTh ra3oB. PacueTsl 1Mo ypaBHEHUSM
XUMHUYECKMX pEaKIMi C MCIOJIb30BAaHUEM MacChl, 0o0beMa (HOpMajbHBbIE
YCIIOBUS1) Ta30B, KOJIMYECTBA BEILIECTBA

IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COlePKaHUe (CoieprKaHNe IPUKIATHOTO0 MOIYJIsI)

Tema 2.2. DaekTpo-
JUTHYeCKAas AUCCO-
HUANUsi U HOHHBIH
o0MeH

Conep:xxanue y4eOHOro MaTrepuasia

Teopust >MEeKTPOAUTHIECKON Aucconranuu. MoHbl. DIeKTponuThl, HEIJIEK-
TponuThl. Peakiiuu monHoro oomena. CocraBieHue peakuii HOHHOTO OOMe-
Ha IIyT€M COCTABJICHUS MX IOJHBIX M COKPALLEHHBIX MOHHBIX YPaBHEHHH.
KucnotrHo-ocHOBHBIE peakiMy. 3a/laHusl Ha COCTABJIIEHUE HOHHBIX PEaKLUi.

Kounrpoabsnas padora Ne 1 CtpoeHue BelecTBa U XUMUYECKUE PEAKITUU

JlaGopaTopHoe 3ansiTne Ne 1

JIaGoparopHas paboTa « TUIbl XUMHUYECKUX PEAKLIUID».

HccnenoBanue TUIIOB (IO COCTaBY M KOJMYECTBY UCXOJHBIX M 00pa3yonmxcs
BELIECTB) U MPU3HAKOB XUMHUECKUX peakiuil. [IpoBenenue peakiuii HOHHOTO
oOMeHa, ompezesieHHe Cpeibl BOAHBIX PACTBOPOB. 3aJaHUsl HAa COCTaBJIEHUE
MOHHBIX PEaKIHUN

Pasznen 3.

CTpoeHne H CBOMCTBA HEOPraHn4eCKMuXx BEIICCTB

16

Tema 3.1. Kitaccudu-

Conep:kaHue y4eOHOro MaTepuajia

JImuHOCTHBIE, METAIIPEAMETHBIE 1
MPEAMCTHBIC KOMIICTCHIIUN B CO-
otBetcTBUU ¢ ®I'OC cpegnero
obmrero oopazoBaHusl, yTBEp-
JKIEHHOTO NPUKa30oM MuHucCTEp-
cTBa 00pa3zoBaHus U Hayku PD ot
17.05.2012 Ne 413
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Kallks, HOMEHKJIaTypa
U CTPOEHHE Heopra-
HUYECKHUX BEUIECTB

[Ipeamer Heopranuueckoi xumuu. Kiraccudukanuss HEOpraHUYECKHX Be-
miectB. [Ipocteie u cioxHble BemiecTBa. OCHOBHBIE KJIACChI CIIOKHBIX Be-
niecTB (OKCHJIbI, THIPOKCH/IBI, KUCIOTHI, coiin). B3anmocBsa3p Heopranuye-
CKHX BCHICCTB. AI‘peI‘aTHBIe COCTOsAHHUA BEHIICCTBA. KpI/ICTaJIJII/I‘ICCKI/IC u
amop¢Hble BemecTBa. THIBI KPUCTAJUIMYECKUX PELIETOK (aTOMHAs, MOJIEKY-
JSpHAsi, UOHHAs, METATMYECKast). 3aBUCUMOCTh (PU3NYCCKUX CBOWCTB Be-
[IECTBA OT THMA KPUCTAIINYECKON pelIeTKH. 3aBUCUMOCTh XMMHUYECKOM aK-
TUBHOCTHU BE€HICCTB OT BHUIAA XUMHYECKON CBSI3W M THIIA KpHCTaHHquCKOﬁ
pemetku. [IpyunHbl MHOrOOOpa3us BEIIECTB

IIpakTHyeckoe 3anHsiTue Ne 3

Homenknarypa HeopraHM4ecKHX BEILECTB: HAa3BAHME BEILLECTBA UCXOAS U3
UX XUMHUYECKOH (OpMyIIbl UM COCTaBIEHUE XUMUYECKOH (HOPMYJIIbI HCXOS
u3 HaszBaHMs BeuecTBa no MexayHapoaHoil (MIOITAK) wnu TpuBHambHOU
HOMEHKJaType. PeleHune nmpakTudeckux 3aJaHuil Mo KiaccUpUKalMM, HO-
MEHKJIAType U XUMHUYECKUM (popMysiaM HEOPTaHWYECKHUX BEUIECTB pa3iIny-
HBIX KJIAaccoB (yrapHblil ras, yriekuciblii ra3, aMMHUak, ralieHas H3BecCTb,
HeraieHasi U3BeCTb, NMUThEBAs COJAa U JIPYIMX): Ha3blBaTh U COCTABIATH
(bopMyIIbl XUMHUECKUX BEIIECTB, ONPEACIATh IPUHAUIEKHOCTD K KJIaccy.
HcTouHukyu Xxumuueckod uHpopManuu (CpeacTB MaccoBoW HHpopmanuu,
cetb UnTepHer u apyrue). [louck nHpopmanuu no HazBaHUAM, UJIEHTUDU-
KaTopaM, CTPYKTYpHBIM (popmyram

JImuHOCTHBIE, METAIIPEAMETHBIE 1
MpeIMETHbIE KOMIIETEHIIUH B CO-
otBeTcTBUU ¢ ®I'OC cpegnero
o01ero oopazoBaHusl, yTBEp-
JKJICHHOI0 NpUKa3oM MuHucrep-
cTBa 0OpazoBaHus U HayKu PO ot
17.05.2012 Ne 413

Tema 3.2. Dusuko-
XUMHYECKHE CBOII-
CTBa HEOPTAHUYECKUX
BEIIIECTB

Conep:xxanue y4eGHOro MaTrepuasia

Mertannel. O6mue pusnueckue U XMMHUYECKHe cBOMCTBa MeTayioB. Croco-
ObI mostyyeHusl. 3Ha4eHHUEe METAJUIOB M HEMETAJVIOB B MIPUPOJIE U JKU3HEes -
TEJIbHOCTH YelloBeKa U opraHu3MoB. Koppo3us MeTamioB: BUIBI KOPPO3HH,
CIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UHU
[TpodeccrnonanbHO-OPHEHTUPOBAHHOE coziepskaHue. Paccmorpers ¢uznde-
CKHE€ M XMMHMUYECKHE CBOWCTBA METAJUIOB BXOJAIIMX B COCTaB CIUIABOB JJIS
HU3TOTOBJICHHUA NCHEXKHBIX MOHET.

Hemeramnpl. O0Omue gusnyueckre M XMMHUYECKHE CBOWCTBA HEMETAIOB. TH-
nu4Hble cBoiicTBa HeMeTayuioB [V— VII rpynn. Knaccugukaius u HoMeHKIa-
Typa coeuHeHu HemeTauioB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B MPHU-
poxne
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XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BELIECTB (OKCHU-
JI0B, THJIPOKCHJIOB, KUCIJIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B HU3MEHEHHHU
CBOMCTB MPOCTBIX BEILECTB, BOJOPOIHBIX COEAMHEHHH, BBICHIMX OKCHUIOB U
THJIPOKCUIOB

HpakTnueckne 3ansatusa Ne 4 CocraBiieHME YpaBHEHU XUMUYECKUX peak-
LIUI C yY4aCTHEM IPOCTHIX U CIOKHBIX HEOPIaHUYECKUX BEILECTB: METAJIOB
U HEMETaJUIOB; OKCHIOB METAJIOB, HEMETAJUIOB U aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBaHUH U aM()OTEPHBIX TUAPOKCHIOB; HEOpTa-
HUYECKUX COJIEH, XapaKTEPHU3YIOLIUX UX CBOMCTBA.

Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN Ha CBOM-
CTBa, COCTaB, MOJY4YCHHE M OE30MacHOE MCIOJb30BaHNWE BAKHEHIIMX HEOp-
FaHUYECKUX BEIIECTB B OBITY U MPAKTUUECKON JAESITEIbHOCTH YEJIOBEKa
[TpodeccuonansHO-OpUeHTUPOBaHHOE cojiepkanue. CocTaBieHHe YypaBHe-
HUN XMMHUYECKUX peakUui ¢ y4aCcTHMEM METaJNIOB MCHOJb3YEMbIX JJISl U3r0-
TOBJICHUSI JIEHEKHBIX MOHET, a TAKXE€ UX OKCHJOB, OCHOBAaHUW U HEOPraHu-
YECKHX COJIEH, XapaKTEPU3YIOLIUX UX CBOKCTBA.

Tema 3.3. nentu-
¢dukanus HeopraHu-
YECKUX BEILLECTB

Conep:xanue y4eOHOro MarepuaJia

JlaGopaTopHoe 3ansitue Ne 2

JlaGopaTopnast pabora «MneHTudukanus HEOPraHUYECKUX BelIeCTBY». Pe-
IIEHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 0 XMMUYECKUM CBOWCTBAM METAJIJIOB U
HEMETAJJIOB, TI0 PACIIO3HABAHHWIO W TIOJYUYECHHIO COCTUHEHHUH METAJIOB U
HemeTaiioB. eHTuukanus HeoOpraHMuecKuX BeIeCTB ¢ UCIOIb30BaHUEM
X (U3MKO-XMMHUYECKHUX CBOICTB, XapaKTEpPHBIX KadeCTBEHHBIX pEaKI[Hil.
KauecTBeHHbIe peakiuu Ha cynb(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha Ka-
THUOH aMMOHUA.

KontpoabsHasi padora Ne 2 CBoiicTBa HEOpPraHUYECKHX BEILIECTB

JADPK-cpeanuii 02,11 10 TEKYILIUM OLEHKAM YCIIEBA€MOCTH

JImuHOCTHBIE, METAIIPEMETHBIE 1
MpeaMeTHbIE KOMIIETEHINH B CO-
otBetcTBrU ¢ ®I'OC cpemgnero
obmero oOpazoBaHusl, yTBEp-
JKJICHHOTO MPHKa3oM MuHUCTEp-
cTBa 00pazoBaHus U Hayku PD ot
17.05.2012 Ne 413

2 ceMecTp

Pasznea 4.

CTpoeHue M CBOMCTBA OPraHUYeCKUX BelleCTB

28
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Tema 4.1. Knaccudu-
Kallus, CTpOCHHE U
HOMEHKJIaTypa opra-
HHUYCCKUX BCUICCTB

Conep:kanue yueOHOro MmaTepuaJia

IlosiBeHue U pa3BUTHE OPraHUYECKOM XUMHHU Kak Hayku. [Ipeamer opranu-
YeCKOM XuMuHu. MecTo 1 3HaYeHHE OpraHu4eCKON XUMHUHU B CUCTEME €CTe-
CTBEHHBIX HaYK.

XVMMHYECKOE CTPOEHUE KaK MOPAJOK COCAMHEHHS aTOMOB B MOJIEKYJIE CO-
[JIACHO UX BaJIEHTHOCTU. OCHOBHBIE M1OJIOKEHUSI TEOPUU XUMUYECKOTO CTPO-
eHUs opraHuyeckux coequueHuii A.M. bytiepoBa. YriepoiHblid CKeJIeT op-
FaHUYECKOM MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XUMHYECKOIO
cTpoeHusi MoJiekya. M3omepust u usomepsl. IloHsTHE O (DyHKIMOHATBHOMN
rpynme. Pagukan. [lpuHOume! knaccuuKamuyl OpraHMYeCKUX COeIUHEHHA.
MexnyHapoaHas HOMEHKJIaTypa W TNPUHLUIIBI HOMEHKJIATyphl OpraHuye-
ckux coenuHeHUi. [ToHsATHE 00 a30TCOAEpKALIMX COSAUHEHUSX, OHoIornye-
CKM aKTUBHBIX BelleCcTBax (yriaeBojax, xKHUpax, Oeynkax U Jp.), BBICOKOMOJIE-
KYJISIPHBIX COEMHEHUSAX (MOHOMED, IOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTuyeckoe 3ansaTue Ne S HomeHknarypa OpraHM4ecKuX COEIMHEHMM
OTJENBHBIX KJIACCOB (HACHILICHHBIE, HEHACHIIIEHHbIE U apOMaTHUYECKUE yT-
JI€BOJIOPO/IbI, CIIUPTHI, (PEHOJIBI, adbAECTUAbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI
u ap.) CocTaBieHHe MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (hOpMys opra-
HUYECKHUX BELIECTB OTIEIBHBIX KJIACCOB, UCIIOJIB3Ysl UX Ha3BaHUs IO CUCTE-
MaTUYEeCKOW M TPUBHAIBHOM HOMEHKJAType (3TUJIeH, aleTHJIeH, TIIMLEPHH,
dbenon, GpopManpaerui, yKCycHas KUCJIOTa, THMIMH). PacdeTsl mpocreiiiei
(bopMyIbl OpraHMYECKOW MOJIEKYJIbI, UCXOSl U3 3JIEMEHTHOI0 cocTana (B %)

JIMgHOCTHBIE, METAITPEIMETHBIE U
MpeIMETHBIE KOMIIETCHIINH B CO-
otBetcTBUU ¢ ®I'OC cpegnero
ob1ero oopazoBaHusl, yTBEp-
JKJICHHOTO MPHKa3oM MuHUCTEp-
cTBa 0OpazoBaHus U HAyKu PO ot
17.05.2012 Ne 413

Tema 4.2. CoiicTBa
OpPTaHHYECKUX CO-
eIVNHEHU

Conep:xaHue y4eOHOro MaTepuajia

16

DU3NKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COCIMHEHUHM OTAEIbHBIX
KJIacCOB (OCOOEHHOCTH KIacCU(PUKAIMA U HOMEHKJIATYPhl BHYTPH KJIacca;
TOMOJIOTMUECKUN pal U obmmiast opMyiia; nuzomepus; Gpu3nuecKue CBONCTBA;
XUMHUYECKHE CBONCTBA; CTIOCOOBI MOTYUYCHHS):

JImuHOCTHBIE, METAIIPEMETHBIE 1
MpeaMETHbIE KOMIIETEHIIUH B CO-
otBetcTBUU ¢ ®I'OC cpemgnero
o011ero oopazoBaHusl, yTBEp-
JKJIGHHOTO MPHKa3oM MuHUCTEp-
cTBa o0pa3zoBaHus 1 Hayku PO or
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— MpenebHbIe YITIEBOAOPOb! (aJKaHbl M LUKIOadKaHbl). ['opeHne MmertaHa
KaK OJUH W3 OCHOBHBIX HCTOYHHKOB TEIIa B MPOMBIIUICHHOCTH U OBITY.
CBoiicTBa MPHUPOAHBIX YIIIEBOJOPOIOB, HAXOXKICHHE B MPUPOJIEC U MPUMEHE-
HUE aJIKAHOB;

— HeTpeAeNbHbIe (AJIKeHbI, ATKUHBI U aJKaJueHbl) U apOMaTUYECKHE YTIeBO-
nopoasl. ['opeHue aneTuneHa Kak KICTOYHUK BBICOKOTEMIIEPATYPHOTO ILIaMe-
HU JJIs CBApPKU U PE3KH METAJJIOB

— KUCJIOPOJICOIEpKAIINe COSTUMHEHUS (CIUPTHI U (DEHOJIBI, KApOOHOBHIE KHC-
JOTBI U D(UPHI, AIBJCTUABI M KETOHBI, JKUPBI, yriaeBoibl). [IpakTuueckoe
MPUMEHEHHE ITHIICHTIIUKOJIA, ThuleprHa, Genona. [Ipumenenue popmaise-
THJIa, alleTABACTH/IA, YKCYCHOM KUCIOThI. Mblla KaK COJIM BBICIIUX KapOOHO-
BBIX KHCIIOT. MOFOIIIHE CBOMCTBA MBLIA

— a30TcoJiepKaIlue COeAMHEHUS (AMUHBI U AMHUHOKHUCIIOTHI, 0enkn). Bricoko-
MOJICKYJISIPHbIE COEAMHEHUS (CUHTETHYECKHE U OUOJIOrMYeCKU-aKTUBHBIE).
Mounomep, noaumep, CTpykTypHoe 3BeHo. [lonnmepusanus 3TuaeHa Kak oc-
HOBHOE HalpaBJICHUE €r0 UCIOJIb30BaHUsI.

I'eneTnueckas CBsI3b MCKAY KJIaCCaMH OPraHNUYCCKUX COCI[I/IHGHI/IfI

IIpakTyeckoe 3ansaTue Ne 6 CBoiicTBa OPraHMYECKHX COCIMHEHUH OT-
JENbHBIX KJIACCOB (TpHUBHAJbHAS M MEXAYHapoIHas HOMEHKJIATypa, XUMH-
YeCKHEe CBOMCTBA, CHOCOOBI MOJYYEHHs): IMpelesibHble (aJKaHbl M LUKIO-
aJIKaHbl), HEMIpeieIbHbIE (AJIKEHBI, AJIKMHBI U aJIKaJAUEeHbl) U apoOMaTUYeCcKue
YTJI€BOAOPOABI, COUPTHI U (PEHOIIbI, KApOOHOBBIE KUCIOTH M 3(UPHI, aJbJe-
TU/bl U KETOHBI, aMMHBI 1 @MUHOKHUCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COEIHE-
HUs. 3aJlaHUs HA COCTABJICHUE YPaBHEHUI XMMHUUYECKUX PEAKIUN C y4acTUEM
OpraHMYECKUX BEIIECTB Ha OCHOBAaHUH MX COCTaBa U CTPOCHHUS
[IpodeccuonanbHO-OPUEHTUPOBAHHOE cojiepkaHue. PaccMOTpeTh Xumude-
CKHE CBOMCTBAa M CIOCOOBI MOJYYEHHUS! BHICOKOMOJEKYIISPHBIX COEIUHEHUIN
(TTOTMMEpoB).

IIpakTnueckoe 3ausaTue Ne 7 CocTaBieHHE CXeM PEaKIMil (B TOM YUCIE IO
MPEAJIOKEHHBIM 1EMIOYKaM TPEBPALIEHUI), XapaKTEPUIYIOUIUX XUMUYECKUE
CBOMCTBAa OPraHMYECKUX COEAMHEHUN OTIENIbHBIX KJIacCOB, CIIOCOOBI UX IMO-
JIYYCHUSA U HA3BAHUC OPraHUYCCKHX COCIII/IHGHI/Iﬁ 10 TpI/IBI/IaJIBHOﬁ UM MECXK-
JIYHAPOJIHOM CUCTEMAaTHYECKON HOMEHKJIIATypeE.

17.05.2012 Ne 413

JIMYHOCTHBIE, METANTPEAMETHBIC 1
MpeMETHBIE KOMIICTCHIIHU B CO-
otBetcTBUU ¢ I'OC cpegnero
o01ero oopa3oBaHus, yTBEpP-
JICHHOTO MPHUKa30M MuHHCTEp-
cTBa 00pa3zoBaHus U HayKu PD ot
17.05.2012 Ne 413
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Pemienue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA CBOMCTBA
OpraHu4YCCKUux COCHI/IHCHI/Iﬁ OTACIBbHBIX KJIACCOB

JladopaTopnoe 3ansatue Ne 3 JlaGopatopnas pabora «lIpeBpamieHust opra-
HUYECKHUX BEHIECTB MpU HarpeBaHuu». [lonyyeHue 3TuiieHa U U3y4YEHUE €To
cBOicTB. MoienrpoBaHie MOJIEKYJ U XMMHUYECKUX MPEBpallleHuH Ha MpUMe-
pe 3TaHa, 3TUJIEHA, alleTUIICHA U JIp.

Tema 4.3.
Wnentudukanus op-
TaHHYECKUX BEIECTB,
WX 3HAYCHUE U MPU-
MEHEHME B OBITOBOH U
MIPOU3BOJCTBEHHOM
JEeITEIbHOCTH Y€EJI0-
BEKa

Conep:xanue y4eOHOro Marepuasia

buooprannueckue coenunenus. [Ipumenenue u 6uonorudeckas poib yrie-
BO/1I0B. OKHUCJIEHHE YIJIEBOJOB — HCTOYHUK SHEPrUU >KUBBIX OPIaHHU3MOB.
Ob6nactu npuMeHeHHus: aMUHOKHCIOT. [IpeBpaiienus O6eIKoB MUIU B Opra-
HU3Me. buonoruueckue ¢pyHkuun OenkoB. buonornveckne QyHKINH )KUPOB.
Pounb opranndeckoit XuMuu B pelieHuH mpo0seM MUIeBoi 0€30MacHOCTH

Ponb oprannueckoil XMMHUM B pelIEHUH MpoOJieM 3HEpreTHuyeckoil Oezomnac-
HOCTH, B pa3BUTHU MCIHNIVHBI, CO3JaHNU HOBBIX MAaTCPHUaIOB, HOBBIX UCTOY-
HUKOB PHEPruu (aJbTepHAaTUBHbIE HCTOUHUKHU Heprun). OmacHoCTh BO3/eH-
CTBHA Ha KMBBIC OPraHU3Mbl OPraHUYCCKHUX BCIICCTB OTACJIBHBIX KJIaCCOB
(yraeBomopoapl, CupThl, (HDEHOJBI, XJIOPOPraHUYECKHE MPOU3BOIHBIC, allb-
JACTruabl U I[p.), CMBEICIT MOoKa3aTejd NpeacIbHO I[OHYCTI/IMOI\/JI KOHICHTpAaIuH

JlabopaTopnoe 3ausitue Ne 4 JlabopatopHas pabora: «nentudukamnus op-
TaHWYECKUX COCAMHEHWH OT/AEIBbHBIX KiaccoB» MnmeHtndukanus opranude-
CKUX COEIMHEHMH OTJEJIbHBIX KJIacCOB (Ha IMpUMEpe albJeruioB, KpaxMaia,
YKCYCHOM KHUCJIOTBI, O€JIKOB M T.I.) C HCIOJNb30BAaHUEM UX (PHUIUKO-
XUMHUYECKHX CBOMCTB M XapaKTEPHBIX KAUeCTBEHHBIX peakuuil. JlenaTypauus
Oenka mpu HarpeBaHuH. L[BeTHBIE peaknmu OenkoB. Bo3HMKHOBEHHE aHAIN-
TUYECKOTO CHTHAJIa ¢ TOUYKH 3PEHUSI XUMUYECKUX MPOIIECCOB MPH NMPOTEKAHUH
Ka4eCTBEHHOW PEaKIWH, IMO3BOJIIONIEH HICHTU(DHUIIMPOBATH MPEUIOKEHHBIE
OpraHUYecKHe BEIeCTBa

KontpoabHnas padora Ne 3 CTpyKTypa v CBOWCTBA OPTaHHUYECKIX BEIIECTB

JIMgHOCTHEIE, METAITPEIMETHBIE U
MpeMETHBIE KOMIIETCHIINH B CO-
otBeTcTBUU ¢ ®I'OC cpegnero
ob1ero oopazoBaHusl, yTBEp-
JKJICHHOTO MPHKa3oM MuHUCTEp-
cTBa 0OpazoBaHus U HayKu PO ot
17.05.2012 Ne 413

Pasznen 5.

KuHeTrnyeckue U TepMoAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHX peaKIuii
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CxopocTh XUMHYe-
CKHUX pEaKLIHi.
XHUMHUYECKOE PABHO-
BECHE

Conep:kanue yueOHOro MmaTepuaJia

CKOpOCTh peakiud, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (aKTOPOB: MPHUPOJIBI Pe-
arvpyoollyux BEIIEeCTB, KOHIEHTPAIUU PEarupyrolIux BEIIeCTB, TeMIepaTy-
pBl M IUIOINAAM PEAKIMOHHOM moBepXHOCTH. TemoBbie 3(P(PEeKThl XUMUYe-
CKUX peaklMid. DK30- U SJHIOTEPMUYECKHE, PEAKIIH.

O6parumocTh peakiuii. XMuMHUYEeCKOE PAaBHOBECHE U €r0 CMEIEHHUE 01 JIeH-
CTBUEM pa3NUYHBIX (PAKTOPOB (KOHIEHTpAIUsl PEareHTOB WM IPOAYKTOB
peakuuu, JaBlieHuEe, TeMmIeparypa) JJisi CO3JAaHUsl ONTUMAJIbHBIX YCIOBHUI
MpOTEKaHus XUMHUYecKuX mpoueccoB. [Ipuniun Jle HlaTense

IIpakTnyeckue 3anaTuaA Ne 8 PeuieHue npakTuko-OopueHTHPOBAHHBIX 3a-
JaHUi Ha aHanu3 (PaKTOPOB, BIMAIOIIMX HA U3MEHEHHME CKOPOCTH XHMHYe-
CKOM peakiyH, B T.4. C MO3UIMHA IKOJOTHUECKH 11eJIeCO00Pa3HOro MOBEACHUS
B OBITY M TPYIOBOU JEATEIBHOCTH B IESX COXPAHEHHS CBOETO 37J0POBBS U
OKpYXKarollled NPUPOIHON cpenbl. PerieHne NpakTMKO-OPUEHTHPOBAHHBIX
3a1aHUM Ha NpuMeHeHne npuHuuna Jle-lllaTense nus Hax0KIEeHUs HaIpaB-
JIeHUsl CMEIEHUs] PaBHOBECHS XMMHUYECKOW peakiuu M aHaiu3 (hakTopos,
BIIMSOIIMX HA CMELIEHUE XUMUYECKOTO PABHOBECUS

Pasnea 6.

PacrBopnI

Tema 6.1.
[TonsiTue o pacTBopax

Conep:xxanue y4eOHOro MarepuaJia

PactBopenue kak ¢pusnko-xumuueckuid mpouecc. PacrBopsl. Crioco6s! mpu-
TOTOBJIEHHsI PacTBOpPOB. PacTBopumocTb. MaccoBass 10 pacTBOPEHHOTO
BeniecTBa. CMBbICH MOKa3aTels MPEAEIbHO TOMYCTUMON KOHLIEHTPALMH U €r0
UCIOJIb30BaHUE B OIICHKE HKOJIOTUYECKOM O€30M1acCHOCTH.

[TpaBuiia 3KOJIOTUYECKHU I1€JIeCO00Pa3HOr0 MOBEACHUS B OBITY U TPYIOBOMU
JESTEIbBHOCTH B LENSIX COXPAHEHHsI CBOETO 370POBbSl U OKPY)KAIOIIEeH Mpu-
POJIHOM cpeabl; OMACHOCTh BO3IECHCTBHS HA JKUBBIE OPTaHU3MbI ONPEIEIICH-
HBIX BEIIECTB.

Pemenune npakTHMKO-OPMEHTUPOBAHHBIX PACUETHBIX 3aJaHUK HAa PacTBOPHI,
UCTIOJIb3yeMble B ObITOBOW U MPOU3BOACTBEHHOMN AEATEIBHOCTH YEI0BEKa

Tema 6.2. Uccneno-

Conep:xanue yueOHOro MmarepuaJia

JImdaHOCTHEIE, METATIPEIMETHEIE 1
peaMeTHbIE KOMIIETEHIINH B CO-
otBetcTBrU ¢ ®I'OC cpemgnero
obmero oOpazoBaHusl, yTBEp-
JKICHHOTO MPHKa3oM MuHUCTEp-
cTBa 00pazoBaHus U Hayku PD ot
17.05.2012 Ne 413
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BAaHUE CBOWCTB pac-
TBOPOB

JlabopaTopHoe 3ansaTue Ne 5 JlaGoparopHas pabora «[Ipurorosienue pac-
TBOpOB». [lpurorosiieHue pacTBOpoOB 3aJaHHOW (MaccoBOH, %) KOHIIEHTpa-
uuu (C MPaKTUKO-OPUEHTHPOBAHHBIMU BOIPOCAMH) U ONPEICIICHUE CPEIbI
BOJHBIX pacTBOpOB. PelieHue 3a1a4y Ha IPUTOTOBIIEHUE PACTBOPOB

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IePKaAHUE (COMepP:KaHue TPUKJIATHOTO MOILYJIs1)

Pasznen 7.

XuMus B ObITY ¥ IPOU3BOICTBEHHOM eITEJIbHOCTH YeJI0BEKa

XuMmus B ObITY U
IPOU3BOCTBEHHOM
NeATeIIbHOCTH YeJI0-
BEKa

Conep:xanue y4eOHOro MmarepuaJia

Hosgelilmme aocTHXEHUS XMMHUYECKOH HAayKM M XUMHUYECKOW TEXHOJIOIMH.
Ponp xumuu B oOecrneyeHHH S3KOJIOTMYECKOH, 3HEpPreTMYecKod M MUIIEBON
6630HaCHOCTI/I, Pa3BUTHU MCAWLUHBI. HpaBI/IJIa IIOMCKa U aHaJIn3a XHUMH4YC-
CKOM MH(pOpMaIMM U3 Pa3IUYHBIX UCTOYHUKOB (HayuHas U y4yeOHO-HayudHas
JuTepaTtypa, cpeicTBa MaccoBoi nHpopmanuu, cetb HTepHeT)

IIpakTuyeckoe 3ansitoe Ne 9 [louck u aHanu3 KeHCOB O MPUMEHEHUU XU-
MUYECKHX BEIIECTB M TEXHOJIOTHH ¢ yueToMm Oyayied mpodeccuoHaaIbHOM
JEATEIbHOCTH 10 TeMaM: BaKHEHIIME CTPOMUTENbHbIE MaTepualbl, KOH-
CTPYKIIMOHHBIE MaTepuaibl, KPacKH, CTEKJIO, KepaMuKa, MaTepuaibl s
ANIEKTPOHMKHU, HAHOMATEPHAJIbl, TEKCTUIIbHBIE BOJIOKHA, UCTOYHUKHU SHEPTHUH,
OpraHWYECKHE M MUHEpaIbHBIC yIOOpEHMUs], JIEKapCTBEHHBIE BEIECTBA, ObI-
TOBast XUMHUSI.

3ammuTa: [IpencraBieHue pe3ynbTaToOB pelIeHUS KelWcoB B (popme MHUHH-
JIOKJIaJia ¢ Mpe3eHTaluen

[IpodeccnoHaIbHO-OPUEHTHPOBAHHOE cojiepxkanue. [Iouck u aHanu3 KecoB
0 MPUMEHEHHH XHMHUYECKUX BEIIECTB M TEXHOJOTHH ¢ ydeToM Oymymiei
MpOoECCHOHAIBHON ACSATEIPHOCTH TIO TEeMaM: IOJUMEpHbIE OaHKHOTHI B
Poccun u EBpome; craBbl, UCNOJIBb3YEMbIE€ AJIi M3TOTOBIICHUS JCHEXKHBIX
MOHET.

JImdaHOCTHEIE, METATIPEIMETHEIE 1
peaMeTHbIE KOMIIETEHIINH B CO-
otBetcTBrU ¢ ®I'OC cpemgnero
obmero oOpazoBaHusl, yTBEp-
JKICHHOTO MPHKa3oM MuHUCTEp-
cTBa 00pazoBaHus U Hayku PD ot
17.05.2012 Ne 413

IIpomeskyToYHas1 aTTECTANUA MO AMCHUIIMHE (U PepeHIMPOBAHHDBIN 3a4eT)

Bcero

78
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3. YCJOBUS PEAJIU3AIIUU MPOTIPAMMbBI YUYEBHOM JUC-
IUITIMHbI

3.1 TpeOoBanusi K MUHUMAJILHOMY MATePHAJbLHO-TEXHUYECKOMY olecreye-
HMIO YYEeOHOM TUCUMIJIMHBI:

Peanuzanms mporpamMMbl JUCIUIUIMHBI TpeOyeT HaMWuus ydeOHOTO KaOWHeTa
XUMUH, JTA00PATOPUH XUMHUHU TSI TIPOBEJCHUS 3aHITHI JIGKITMOHHOTO THUIIA, TIPAKTHYE-
CKHX, JJa0OPaTOPHBIX 3aHATHH, B TOM YHCIIC TPYIIIOBBIX, HHIWBHIYaIbHBIX, THCHMCH-
HBIX, YCTHBIX KOHCYJIbTAIIUM, TEKYIIET0 KOHTPOJISA U IPOMEKYTOYHOM aTTeCTaINH.

O6opynoBaHue:

- pabouee MeCTO TIpernoaaBaTels;

- CIICIHATTU3UPOBAHHAS MEOENb (CTOJIBI, CTYJIBS 1O KOJIMYECTBY 00YUAIOIIIXCS);

- IOCKa YYCHUYECKasl.

TexHuyeckue cpeicTBa 00yUeHUS:

- KOMITbIOTEP (HOYTOYK);

- MYJIBTUMEIUIHBIN MPOEKTOP, IKPaH.

YueOHo-HarIsIIHbIe TTOCOOMS: TUTAKAThI, YIeOHO-HATJISIHBIC TTOCOOMS, 0OeCIIeyun-
BalOIME TEeMaTHYECKUE WILTIOCTpAIlMU 1Mo pabouel mporpaMMme JUCHUUIUIMHBI, B TOM
YHCIIe, BUICO-ayIN0 MaTEPHUAITbl, KOMITBIOTEPHBIC TPE3CHTAIIHH.

KommproTep mMeeT J0CTyI K 3JIEKTPOHHO-OMOIMOTEYHBIM CHCTEMaM, BBIXOT B
rII00aNbHYI0 ceTh IHTEpHET, OCHAIICH JTUIICH3UOHHBIM MPOTPAMMHBIM 00€CTICUCHUEM.

3.2. Y4eOHO-MeTOAMYECKOEe U HMH(OPMAIMOHHOE O0ecriedeHUE pean3a-
UM Y4eOHOM TUCHMILIMHBI

1. Andunorenosa, N.B.Xumusi: ydeOHUK U MPAaKTUKYM ISl CpenHero npodec-
cuoHasibHOTO oOOpasoBanms/ M.B.Andunorenoa, A.B.baOkos, B.A.llomkoB.— 2-¢
U311, ucrp. u gorn.— Mocksa: M3natensctBo FOpaiit, 2020.— 291¢.— https://urait.ru/

2. Apremenko A.M. Opranumdeckass xumusi: yueOHuk /A.VI. ApremeHko.- 5-e
u3n., ucnp.- MockBa: KHOPYC, 2020.- 536¢.- (Cpennee npodeccroHaabHOe 00pa3o-
Banue). ISBN 978-5-406-00916-1

3. EctectBo3nanue. Xumus/ ['abpuensa O.C. , Octpoymos WU.I'. - 6-¢ u3., cTep.
— M.: Akanemus, 2020.- 240c.https://academia

4. Aundwunorenona, . B. Xumusi: yaeOHUK U IPaKTUKYM ISl CPEAHETO TIpodec-
cuoHanpHOrO obpaszoBanusi/ 1. B. Audunorenona, A. B. babkos, B. A. Ilonkos.- 2-e
u31., ucrp. u aom.- Mocksa: M3natensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

JonosHUTE IbHBIEC YUeOHbIEe U3IaAHUS

5. Xumus: 3agaun u ynpaxkuenus/ Epoxun FO.M. - 1-e u3g. — M.: Axagemus,
2019.- 288c.https://academia-library.ru/

6. Apremenko A.U. Oprannueckas xumus: yueOHuk /A.H.ApTeMeHko.- 5-¢ u3.,
ucrhp.- u gon.- M.: KHOPYC, 2020.- 536¢. https://www.book.ru/book/924050

7. I'munka, H.JI. O0mas xumus . yaebHoe nmocodue / I'muuka H.JI. — Mockaa:
KnoPyc, 2019. — 748 ¢. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNuTrepHeT-pecypcnl



https://urait.ru/
https://academia/
https://urait.ru/
https://academia-library.ru/
https://www.book.ru/book/924050
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/. DnexTtpoHHBIM pecypc n1udpoBoit  oOpazoBarensHOll  cpeanl  CIIO

PROFo0Gpa3zoBanue;

8. www.pvg.mK. ru (osmmmmana «ITokopu BopoObeBbI TOPBD»).

9.www.hemi.wallst. ru (OGpa3oBaTeIbHBIN CAaNT TSI ITKOJIBHUKOB « XHMHS ).

10.www.alhimikov.net (O6pa3oBarenbHBIN CANT ISl ITKOJBHUKOB).

MeToanyeckue yKazaHus J1JIs 00y4al0MXCH M0 0CBOEHUIO THCIIUIITHHBI

11. Meronuyeckue yka3zaHus JJisi 00yUJaIOIUXCs 110 BBIMOJHEHUIO MTPAKTUIECKIX
pabor.

12. MeToaudecKkue yKa3aHus sl 00y4aronIuXcs 0 BRIMTOJTHEHUIO J1a00paTOPHBIX
pabort
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4. KOHTPOJIb Y OIIEHKA PE3YJbTATOB OCBOEHUA JYYEBHOM

NCIUIIIMHBI

4.1.

(I)Oprl N METOABI KOHTPOJISI 1 ONCHKH PE3yJabTaTOB oﬁyqunﬂ

Pe3yabTaTnl 00yuyeHust

DopMBbI 1 METOIbI
KOHTPOJISI H OLeHKH
pe3yJIbTaToB 00y4Ye-
HUS

JUYHOCMHbLE:

- OCO3HaHUE OO0YYAIOIIMMHUCA POCCHICKOM Tpa)KIaHCKOW HJICH-
TUYHOCTH;

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIILBHOCTH U CaMOOIIpe-
JIEJICHUIO;

- HaJIM4re MOTUBALIUU K O0YyYEHUIO U THYHOCTHOMY Pa3BUTHIO;

- LEJICHAIIPABJIEHHOE Pa3BUTHUE BHYTPEHHEW MO3UIUHN JUYHOCTH
Ha OCHOBE JTyXOBHO-HPAaBCTBEHHBIX IIeHHOCTEH HapoaoB Poccuiickoi De-
Jepaliy, UCTOPUYECKUX W HAIMOHAIBHO-KYJIBTYPHBIX Tpagului, (op-
MHUPOBAaHHE CHUCTEMbl 3HAUUMBIX I[IEHHOCTHO-CMBICIOBBIX YCTaHOBOK, aH-
TUKOPPYNLIMOHHOTO MHPOBO33PEHUSI, IPABOCO3HAHUS, SKOJIOIMUECKOMN
KYJIBTYpBI, CIIOCOOHOCTH CTaBUThH 1IEJIU U CTPOUTD KU3HEHHBIC TUIAHBI;

- YyBCTBO TOPJOCTH U YBKEHHS K WCTOPHH M JIOCTHIKCHHUSIM
OTEYECTBEHHON XMMHUYECKOW HAYKU; XMMUYECKU IPAMOTHOE MOBEJCHUE B
npo(eCcCUOHANIBHOM  JEATENIbBHOCTM U B OBITY MpH OOpalieHuu ¢
XMMHUYECKHMH BEIIeCTBAaMH, MaTepHallaMH U IPOLeccaMi;

- TOTOBHOCTh K TMPOJOJDKEHUIO OOpa30oBaHMSI U TIOBBIIMICHUS
KBaTM(pUKAIMA B M30paHHOM mNpodecCHOHATBbHON NeATENHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM XUMUUYECKUX KOMIIETEHIIUHN B 3TOM;

- YMEHHE HUCIOJIb30BaTh JOCTI)KEHUS COBPEMEHHOM XMMUYECKOM
HAyKd ¥ XHMHWYECKHX TEXHOJIOTHH Ui TIOBBIIICHUS COOCTBEHHOTO
UHTEJUIEKTYaJbHOIO pa3BUTUS B  BBIOpAaHHOH mpodeccHoHaIbHON
JEeSITETbHOCTH;

MemanpeomemHuwie:.

- OCBOCHHBIC OOYYAIOIIMMHUCS MEKIPEIMETHBIC TIOHATHS M YHU-
BepcalbHble yueOHble JeHCTBUS (peryasTHBHbIC, O3HABATENIbHbIE, KOM-
MYHUKaTUBHbIE);

- COCOOHOCTh MX HMCIIOJIb30BAaHUs B MO3HABATEIbHON M COLMANb-
HOM MpaKkTUKE, TOTOBHOCTh K CAMOCTOSTEIbHOMY IUIAHUPOBAHUIO U OCY-
IIECTBJICHUIO YU€OHOH JeATeNbHOCTH, OpPraHu3alul y4eOHOTO COTPYIHU-
YecTBa C MeJarornieckuMu pabOTHUKAMU W CBEPCTHUKAMH, K YJaCTHIO B
NOCTPOCHUH UHIMBUAYAIbHOM 00pa30BaTEeIbHON TPAeKTOPHH;

- OBJIaJIEHUE HaBbIKaMH y4eOHO-HCCIIEI0BaTENbCKOM, TPOEKTHON 1
COLMAIbHON JeITENbHOCTH;

- HCIOJIb30BAaHME  Pa3jIMYHbIX  BHUJIOB  TIO3HABATEIbHOM
JeSITeIbHOCTH U OCHOBHBIX HMHTEJUIEKTYalIbHbBIX ONepalnuil (MOCTaHOBKH
3ajaud, (OpMYyJIUPOBAHUSA TUIIOTE3, aHaliM3a WU CHHTE3a, CPaBHEHUS,
00001IeHNs, CHCTEMaTHU3alluu, BBIABICHUS MPUYUHHO-CIIEICTBEHHBIX
CBsI3€H, MOMCKA aHAJIOTOB, (OPMYJIUPOBAHHS BBIBOJIOB) JJISl PEIICHUS
MIOCTaBJIIGHHOW 3aJaud, NPUMEHEHHE OCHOBHBIX METOJOB IIO3HAHHSA
(HabOmroieHusl, HAYYHOTO OJKCIIEPUMEHTA) JJII M3YyYEHHUS Pa3IMYHBIX
CTOPOH XUMHUYECKUX OOBEKTOB M IPOLIECCOB, C KOTOPHIMH BO3HUKAET
HE00XO0IMMOCTh CTAIIKMBATHCS B PO ECCHOHATIBHON chepe;

Texymui KOHTPOJIb:
- OIPOC YCTHBIMN
(pponTanbHBIH);

- BBITIOJTHEHHE J1a00-
paTtopHOi paboTHI;
- BBITIOJTHEHUE TIPaK-
TUYECKOW paboThI
(MHOUBUAYaTbHAS
dbopma paboThI)

[IpomesxyTouHas aTte-
cranus B popme:

1 cemectp - apyrue
(opMBI KOHTPOJIA
(cpenuuii 6a o Te-
KYILUM OLIEHKaM ycIie-
BaeMOCTH)

2 cemectp —audde-
PEHLIMPOBAaHHBIMN.

Meroa npoBeneHus
POMEKYTOYHOH aTTe-
CTaIuu 2 ceMecTpa:
BBINIOJIHEHHE KOM-
IUIEKCHOTO 33/1aHUS
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- HCIOJB30BAHUE PA3IMYHBIX MCTOYHHKOB JUIA IIOJYy4YEHHS
XUMHUYECKOH WH(POpMAIMY, yYMEHHE OLEHHUTh €€ OCTOBEPHOCTh ISt
JOCTH>KEHUS XOPOIINX Pe3yJIbTaTOB B IpodeccuoHaabHOH chepe;
npeAMeTHbIe:

- chopMHPOBAaHHOCTH MPEJCTABICHUNA: O MATEPUAIEHOM €TUHCTBE
MUPA, 3aKOHOMEPHOCTSX U ITI03HABAEMOCTH SIBJICHUM IPUPOJIBL; O MECTE U
3HaYCHUU XMMHUH B CHCTEME €CTECTBEHHBIX HAyK M €€ poiii B obecreue-
HUM YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA: B PEIIEHUHU IPOOJIEM 3KOJIO-
TUYECKOMN, YHEPTreTHYECKON 1 MUIIEBOW 0€30MIaCHOCTH, B PA3BUTHH ME]IU-
LIMHBI, CO3JaHMM HOBBIX MAaTE€PHAJIOB, HOBBIX MCTOYHHMKOB JHEPIMH, B
00eCTeYeHn! PAMOHAIBHOTO MPUPOIONOIL30BaHUsA, B (HOPMUPOBAHUH
MHUPOBO33pEHUS U OOIIeH KyIbTyphbl YEIOBEKAa, a TaKXKe SKOJIOIMYECKH
000CHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHON CpenE;

- BJAJICHUE CUCTEMOW XMMHYECKUX 3HAHMU, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraolye MOHITHS (IOMOIHUTEIBHO K CUCTEME MOHATUI 6a3o-
BOT'0 YPOBHS) - U30TOIIbI, OCHOBHOE U BO30Y)XJIEHHOE COCTOSIHUE aToMa,
ruOpuIu3anysl aTOMHBIX OpOHMTalel, XMMHUYECKas CB3b («O» U« —
CBSI3b», KPAaTHBIE CBSI3M), MOJIIPHAs KOHLIEHTPALUs, CTPYKTYpHas (popmy-
Ja, uzoMmepus (CTpyKTypHasl, reomeTpuyeckas (LuC-TpaHC-U30Mepus),
TUIIBI XMMUYECKHX peakLuil (ToMO- U TreTeporeHHble, 0OpaTUMble U HEO0O-
paTuMBbI€), paCTBOPHI (MCTUHHBIE, TUCIIEPCHBIE CUCTEMBbI), KPUCTAJIIOT I~
paThl, CTENEHb AMCCOLMALUY, 3JIEKTPOIN3, KPEKUHT, pUPOPMHUHT); TEO-
pUU ¥ 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKHE 3HAHMSI, JICKALUE
B OCHOBE IOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBIIC-
HUM, COBPEMEHHBIE MPEJICTABICHUSI O CTPOCHUU BEILECTBA Ha aTOMHOM,
MOJIEKYJISIPHOM M HAaJMOJIEKYJIIPHOM YPOBHSX; IPEICTABICHUA O MeEXa-
HU3MAaxX XUMHYECKHX peaklUui, TePMOJMHAMUYECKMX M KHHETUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHMs, 0 XUMUYECKOM PaBHOBECUH, JUCIEPC-
HBIX cHcTeMaX, (PaKTOJIOTHYECKUE CBEIEHUSI O CBOMCTBAX, COCTaBe, MOJIy-
YeHUH U 0e30MacHOM HCMOJIb30BAaHUM BAKHEUIINX HEOPTraHUYECKUX H
OpPraHMYECKHX BEIIECTB B OBITY U MPAKTUUECKOM NEesATETbHOCTH YEIIOBEKa,
Oo0LIMX HAy4yHBIX NMPUHIUIAX XMMHYECKOTO MPOU3BOACTBA (Ha MmpuMepe
IPOM3BOJICTBA CEPHOM KHCJIOTHI, aMMHakKa, METaHOJa, MepepadoTKH
HePTH);

- c(pOpMHUPOBAaHHOCTh YMEHUH BBISABIATH XapaKTE€PHbIE MPU3HAKU
U B3alMOCBS3b U3YUYEHHBIX MOHSATHI, MPUMEHSATh COOTBETCTBYIOIIUE I1O-
HATUS NIPU ONUMCAaHUM CTPOEHUS U CBOMCTB HEOPraHMYECKUX U OpraHuye-
CKHX BEIIECTB M MX MPEBPALIEHUI; BBISBIATh B3aHMOCBSI3b XUMUYECKUX
3HAaHUH C MOHATUAMHU U MPEACTABICHUSAMHU IPYTUX NPEIMETOB uisi Ooee
OCO3HAHHOTO TOHUMaHUS U OOBSCHEHHS CYIIHOCTH MaTepuaIbHOro
€/IMHCTBA MHPA; UCIOJIH30BATh CUCTEMHbBIE XUMHUUECKUE 3HAHUS IS 00b-
SCHEHUSI U TIPOTHO3UPOBAHMUS SIBJICHUHN, UMEIOIIMX €CTECTBEHHOHAYUYHYIO
HIPUPOY,

- ¢(hopMHpPOBAaHHOCTh YMEHUN HCIOJIB30BaTh HAUMEHOBAHUS XU-
MUYECKUX COECIUHEHMM MEXIYHApPOJIHOIO COH3a TEOPETUYECKOW U IpH-
KJIQAHOW XUMHHM M TPUBHMAJIbHBIE HA3BAHUS BELIECTB, OTHOCSIIUXCS K
M3YYEHHBIM KJIacCaM OPraHMYeCKMX UM HEOPraHMYECKUX COEAMHEHUN; UC-
M0JIb30BAaTh XMMHUECKYI0 CUMBOJIUKY JJI cOCTaBlieHUsl (hopMyll Heopra-
HUYECKUX BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BepHYTHIX, CO-
KpAILEHHBIX U CKEJIETHBIX) (hOPMYJ OPraHMYECKUX BEILIECTB; COCTaBIAThH
YPaBHEHHS XUMHUYECKHX PEAKUUN U PACKPHIBATh MX CYIIHOCTb: OKHCIIH-
TEJIbHO-BOCCTAHOBUTENIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMS JIEK-
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TPOHHOTO OayaHca ATHX PEAKIU; peaKIuii HOHHOTO OOMEHa IyTeM CO-
CTaBJICHUSl MX IOJIHBIX U COKpPAILEHHBIX MOHHBIX YPAaBHEHMI; peaKIUil
THIIPOJIN3a, PEAKIHMid KOMIUIEKCOOOpa3oBaHMs (HAa MpHUMEpe TUIPOKCO-
KOMIUIEKCOB LIMHKA U aJIFOMHHMUS); TIOJITBEPXKIAaTh XapaKTepHbIe XHUMHIYe-
CKHE€ CBOMCTBA BELIECTB COOTBETCTBYIOIMMHU IKCIEPUMEHTAMU U 3aIlU-
CSIMU YPABHEHUN XUMUYECKUX PEAKIUN;

- c(OpMHPOBAHHOCTH YMEHUU KJ1acCu(UIPOBAThH
HEOPraHWYeCKHEe W OPraHWYECKHE BEIIECTBA M XMMHYECKUE PpPEaKIuH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPUU ISl KIACCHU(PHUKAIINN
U3Y4aeMbIX XHUMHUYECKUX OOBEKTOB; XapaKTepHU30BaTh COCTaB W
BaKHEHIINE CBOWCTBAa BEIIECTB, NPUHAICKAIIUX K OINPEAEICHHBIM
KjlaccaM M TpyIaM COEIUHEHUIl (MpOoCThle BEIIeCTBA, OKCH/IbI,
THJIPOKCHUBI, COJIH; YIJIEBOJOPO/bI, POCThIE d(PHPHI, CIIUPTHI, (HEHOIBI,
aJbJIETH/Ibl, KETOHBI, KApPOOHOBBIE KHUCIOTHI, CIOKHBIE I(PUPHI, KHUPHI,
YTJI€BO/Ibl, aMUHbI, aMUHOKUCIIOTHI, O€JIKH); MPUMEHSATh 3HAHUS O COCTaBe
U CBOICTBax BEIIECTB JUIsI SKCHEPUMEHTAIBHOW MPOBEPKH THIIOTE3
OTHOCHUTEIIBHO 3aKOHOMEPHOCTEM IPOTEKaHUS XUMHUYECKUX PEaKUHUd U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBICHUS;

- cOpMHUPOBAHHOCTh YMEHUW MOATBEPXKAAaTh HA KOHKPETHBIX
MpUMepax XapakTep 3aBUCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OpraHuye-
CKUX COEIMHEHUHN OT KPaTHOCTHU U THUIIA KOBAJIEHTHOM CBA3M («O» U «IT —
CBSI3b»), B3AaUMHOT'O BJIUSHHUS aTOMOB U TPYMI aTOMOB B MOJEKyJaX; a
TaKXe OT OCOOCHHOCTEH peajH3alliy pa3jIMyHBIX MEXaHH3MOB IPOTEKa-
HUS peaKiuii;

- cOpMHPOBAHHOCTb YMEHUN XapaKTEpU30BaTh 3JIEKTPOHHOE
CTpOEHHE aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSHMM) M MOHOB
XUMHUYECKUX d7eMeHTOB 1-4 mepuonoB I[lepuommueckoit cucremsr 1.
MenzeneeBa U UX BaJIEHTHBIE BO3MO>KHOCTH, MCIIOJB3YSl TOHATHUS «S»,
«p», «d-31EKTPOHHBIE» OpPOUTANU, IHEPreTUUECKUE YPOBHHU; OOBACHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3y-
€MbIX UMH COEIMHEHUH 10 IEpUOaM U IpyIIaM;

- BJIQJICHUE CUCTEMOM 3HaHUI O METOAAX HAYYHOIO MO3HAHMs sB-
JICHUI TPUPOJBI, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHHUSIMHU
IIPUMEHSTH 3TU 3HAHUS IIPU SKCIIEPUMEHTAIIBHOM MCCIIEA0BAHNN BELLIECTB
U A7 OOBSCHEHUS] XUMUYECKUX SIBJIEHUH, NMEIOIUX MECTO B MPHUPOAEC
IIPAKTUYECKON AESITEIbHOCTH YEJI0BEKA U B IIOBCEHEBHON KU3HU;

- c()OpMUPOBAHHOCTh YMEHUU MPOBOJIUTH pacueThl MO XUMHUYE-
CKUM (GOpMyJiaM U YPaBHEHUSM XUMUYECKUX PEaKIiil ¢ HCIOIb30BAHUEM
¢bu3nyecKkrx BeIUUnH (Macchl, 00beMa ra3oB, KOJIMYECTBA BEIIECTBA), Xa-
PaKTEpPU3YIOIIMX BELIECTBA C KOJWYECTBEHHON CTOPOHBI: pPacdeThbl IO
HaXO0XJACHUIO XUMHUYECKO (popMyIbl BellecTBa; pacdeTbl Macchl (00be-
Ma, KOJINYECTBA BEILIECTBA) MPOAYKTA PEAKIMH, €CIIM OAHO U3 UCXOIHBIX
BEIIECTB JaHO B BUJE PACTBOpA C OMPEAECICHHONM MAacCOBOW J0JIe pac-
TBOPEHHOT'O BEIIECTBAa WJIM JJAHO B M30BITKE (MMEET MPHUMECH); pacdeThl
MaccoBOM WM OOBEMHOW JIOJIM BBIXOJA MPOAYKTa PEaKlMU; pacueThl
TETIOBOTO 3(pexTa peakni, 00beMHBIX OTHOIIEHHH ra3oB.;

- cOPMUPOBAHHOCTh YMEHHI MPOTrHO3UPOBATh, aHATU3UPOBAThH U
OLIEHUBATh C MO3UIUI IKOJOTHUECKON 0€30MacCHOCTH MOCIIEeICTBUS OBITO-
BOW U MPOU3BOACTBEHHOU NIESITEIBLHOCTH YEJIOBEKA, CBI3aHHOM C mepepa-
OOTKOIi BEIECTB; UCIOIB30BAThH MOTYUYECHHBIC 3HAHUS JJIS IPUHATHUS T'pa-
MOTHBIX PEIICHUN MPOOJIeM B CUTYAIUSIX, CBA3aHHBIX C XUMHEH;

- c(OPMHPOBAHHOCTh YMEHHUI CaMOCTOSTENIHO IUIAHUPOBATH M
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MPOBOAUTh XUMUYECKUHN HKCIIEPUMEHT (IIOJIyU€HUE U U3YYCHHE CBOWCTB
HEOPTraHUYECKUX M OPTaHUYECKUX BEIECTB, KAUECTBCHHBIC PEaKIUU yT-
JIEBOJIOPOJIOB PA3IIMYHBIX KIJIACCOB M KHUCIOPOJACOJEPKAIIUX OpraHuyve-
CKUX BEIIECTB, PEIICHUE IKCIIEPUMEHTAIBHBIX 3324 110 PAcIO3HABAHUIO
HEOPraHWYECKUX M OPTraHMYECKHX BEIIECTB) C COOIIOJCHUEM IPaBUII
0e30macHOT0 OOpaIIeHusl ¢ BEIIECTBAMHU M JJa0OpaTOPHBIM 000pYI0BaHH-
eM, (OopMYyIUPOBATh LETU HUCCIICOBAHUS, MPEAOCTABIATh B PA3ITHMYHOU
(dbopme pe3ynbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX JIO-
CTOBEPHOCTH;

- cOPMHPOBAHHOCTh YMEHHI OCYILECTBIISATH II€JICHAIIPABICHHBIN
MOWCK XMMHYECKON MH(POPMAIIMKN B PA3IMYHBIX UCTOYHUKAX (HAydHas U
y4eOHO-Hay4YHasl JIMTEeparypa, CpeiCcTBa MaccOBOW HH(OpMaIuM, CeTbh
WNuTepHer u apyrue),KpUTHUECKH aHATU3UPOBATh XUMHUYECKYIO0 HH(OP-
Mallyio, TiepepadaThiBaTh €€ U HMCIOJIb30BaTh B COOTBETCTBUH C MOCTaB-
JIEHHOM y4eOHOM 3a1a4eii;

- c(hOPMHUPOBAHHOCTh YMECHHUW OCO3HABaTh OMACHOCTb BO3JICH-
CTBUSI HA KMBBIC OPTaHHU3MBI OIPEICICHHBIX BEMIECTB, MOHUMAs CMBICI
MoKa3aTessl MPeesIbHOW JIOMYCTUMOW KOHIIGHTPAIMKM, W TIOSCHATH Ha
MpuUMepax CrocoObl YMEHBIICHUS U MPEIOTBPALICHUS UX BPEIHOTO BO3-
JICWCTBUS HA OPTaHU3M Y€JIOBEKA.

4.2. (I)OHII OLHCHOYHBLIX CPEACTB IJIdA IMPOBECACHHUA TCKYHICI0 KOHTPOJIA M

HpOMC)KyTO‘-IHOﬁ aTrecranumu oﬁyqamnmxca o JUCIHUIIINHE

Iloxka3zaTeu n KPUTECPUH OLICHUBAHUA KOMHeTeHHI/Iﬁ
ITokazarenu u KpUTCPpHUHU OLICHUBAHUSA KOMH@TCHHHﬁ, OIIMCaHUC IIKaJ OLICHHUBA-

HUS COJEpKAaTCs B MPUJIO:KeHuu 1.

KoHTpoJsibHbIE M TeCTOBbIE 3aIaHUSI
KoHTposnbHbIe 3a1aHus COAEPKATCS B NPUJIOKeHuH 1.

MeToauveckue MaTepuaibl

Meroauueckue maTepuaibl, ONPEACISIIOIIME MPOLEAYPHl OLICHUBAHWUS 3HAHUM,
YMEHUH, XapaKTepU3yromux (GOpMHUpPOBAHUE KOMIIETEHIIMH, colepKaTcs B MPUIIOXKE-

HUH 1.
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IIpunoxenue 1
KoHTpOo/IbHO-01IeHOYHBIE CPeICTBA
1J1s1 IPOBe/IEHUsI IPOMEKYTOYHOM ATTECTAIIUM 110 TUCIUIIHHE
O1.07 XuMus

1.1. ®opma npome:kyToUHOIT aTTecTamuu: quddepeHimpoBanHslii 3auet (2 cemectp).
1.2. Cucrema onleHUBaHUsI Pe3yJIbTATOB BbINOJIHEHUS 3aJaHUI

OueHuBaHue pe3yabTaTOB BINOIHEHUS 3alaHUI TPOMEXYTOUHOM aTTECTALlMK OCYILECTBISAET-
Cs1 HA OCHOBE CJIEYIOIINX TPUHIIUIIOB!

JIOCTOBEPHOCTH OLICHKH — OLIEHUBAETCs YPOBEHb COPMHUPOBAHHOCTU 3HAHUM, yMEHUH, Mpak-
TUYECKOTO OmbITa, OOMMX M MPOPECCHOHATBHBIX KOMIETEHIMHA, MPOJIEMOHCTPUPOBAHHBIX 00yUaro-
IIMMHUCS B XOJ1€ BBIIIOJHEHUS 3aJJaHUS;

aJIecKBaTHOCTU OLIGHKM — OLIEHKa BBIIIOJIHEHUS 3aJaHUM JOJKHA MPOBOJUTHCS B OTHOILIEHUU
TeX KOMIIETEHIN, KOTOpble HE00X0AUMBI 1151 3(PPEKTUBHOTO BBHIIOIHEHUS 3a/1aHUS;

HAJIE)KHOCTU OLIEHKHU — CHCTEMa OLIEHMBAHUS BBIIIOJHEHUS 3aJlaHUM JJOJDKHA 00J1aJlaTh BBICO-
KO CTENeHbI0 YCTOMYMBOCTH IPU HEOJHOKPATHBIX OLEHKaX YPOBHS C(OPMUPOBAHHOCTH 3HAHMM,
YMEHUH, MPAKTHYECKOTO OTBITA, OOMIKX U MPOPECCHOHATHHBIX KOMIIETEHIIMN 00yJaroInXcs;

KOMILJIEKCHOCTH OLIEHKH — CHCTeMa OLlEHUBAHMS BBIIOJIHEHUS 3aJaHUH J10JKHA [TO3BOJISATH UH-
TErpaTUBHO OI[CHUBATH OOIINE U MPOPECCUOHATBHBIE KOMIETSHIIMN 00YJatOIIXCS;

00BEKTUBHOCTH OLICHKH — OLICHKa BBIIOJHEHMs KOHKYPCHBIX 3aJaHUN JJOJKHA ObITh HE3aBH-
CHMOI OT 0cOOEHHOCTEH NPOoecCHOHATHHON OPUEHTALIMU WM TPEATIOYTEHUH TpenojaBareiei, ocy-
HIECTBIISIIOIUX KOHTPOJIb UJIU aTTECTALHIO.

[Tpu BBIOTHEHUH IPOLEAYP OLICHKH 3aJaHUI UCTIOIb3YIOTCS CIEAYIOLNE OCHOBHBIE METO/IBI:

- METOJ pacyeTa epBUYHbIX OAJIIOB;

- METOJ pacyeTa CBOJHBIX OaJUIOB.

Pe3ynbTaThl BBINOJHEHUS 33/1aHUIl OLIEHUBAIOTCS B COOTBETCTBUM C pa3paOOTaHHBIMU KpHUTE-
PHUSMU OLIEHKH.

Hcnonb3yetcs naTu GabHast IIKaa JUlsl OLIEHUBAHUS Pe3yIbTaToOB 00yUYEeHHUSI.
[TepeBoj ATy GasIbHOM HIKAJIBI yyeTa pe3yJIbTaTOB B MATH OaJIbHYIO OLEHOYHYIO IIKATY:
Ounenka KonuyectBo 0215108, HAOpaHHBIX 32 BbI-
MOJTHeHHE TEOPETHYECKOr0 M MPAaKTHYeCKOro 3a-
JAaHUs, CPeHUIH 0aJ1)1 M0 UTOraM aTTecTaluu

Ornenka 5 «oTmaHO» 4,6-5
Onenka 4 «xoporro» 3,6-4,5
OreHka 3 «yI0BIETBOPUTEIHLHOY 3-3,5
OreHka 2 «HEey0BIETBOPUTENb- <29

HO»

1.3. KOHTPOJIbHO-01I€eHOYHbIE CPeICTBA
1.3.1 3apanue:
3amanue:
1. TectupoBanue.
2. Pemenue 3agaun.

IIpuMepHBIe BONPOCHI TECTUPOBAHUS
B 3aganusax 1-20 BpI0oepH NPaBUJIbLHLIM OTBET U MOAYEPKHH ero.
IIpaBHJILHBIA OTBET MOKET ObITh TOJLKO OJHH.

1. Katnous! — 310:
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[TonoxxuTenpHbIE HOHBI,
OTpunaTeibHbIe HOHBL;

FI/II[paTI/IPOBaHHBIe IIOJIOKHUTECIIBHBIC HOHBI,
FI/II[paTI/IPOBaHHBIe OTPHULATCIIbHBIC HOHBI.

pH umeroT 3HaueHue 5,5:
Ilenounas;

Cnabo mienovHas;
Kucnornas;
HelirpanpHas.

Crenenp aucconuanuy pasHa 1:

YV CUJIBHBIX 3JIEKTPOJIUTOB;
VY cnalbIX 3JIEKTPOIHUTOB;
YV a30THUCTOM KUCIIOTHI,

VY yroapHOU KUCIOTHI.

BoccranoBuTens - 3TO BEIIESCTBO:

Otparouiee 3JeKTPOHBI;
[IpuHnMaroIIee MIEKTPOHBL;
Kucnopon.

Bonopon

I'mppoxcun Hatpus — 310!
[Ilenous HaTpus,

Oxcup Hatpus;
A30TUCTOKHCIIBIA HATPHIA;
CepHOKHCIIBIN HATPHil.

Oxcupa KajapLus — JTO:
OCHOBHOM OKCHJI;
I'mapokewnn;
KucnoTHbIN OKCHT;
Kwucnora.

XIIOpUCTHIN HATPUI:

. XIIOpUI HATpUS;

. Oxcup HaTpus;

. I'mapoxkcun Hatpus;
. XJIOpUJ Kajusl.

T"aménasg n3BecThb — 3TO:

. I'mapoxcun KanbIus;
. Kapb6onar kanbius;

. Oxcup xanpus;

. Okcup Harpusl.

T"anmoren — 3T0:

. @rop

. Kucnopon
. Harpwuii

. Kenezo
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Jlakmyc — KpacHbIii:

B menounoii cpene;

B HeliTpanbHOIi cpene;

B xucnorHoi cpene;

B cnaboménounoii cpene.

Ilepuonnueckuii 3aKOH OTKPBLI:

J.. Menpenees;
C. Appenuyc;
C.B. JlebOenes;
A.M. bytnepos.

BemectBa, KOTOpbIE TPOBOAAT ANEKTPUUECKUNA TOK:

DNEKTPOIUTHL;
Heanexrponursr;
JuctunianpoBaHHas Boja.

QHGKTpOHI/ITI/I‘leCKYIO JAUCCONHAINIO OTKPBLI:

C. Appenuyc;
C.B. Jlebenes;
H.H. Ceménos;
H.H. 3unus.

[Ipumep mwenoun — 31o:
I'uapooxcun meau (11);
I'uapooxcun xenesa (11);
I'mapooxcun Hatpus (1);
I'mapookcun iuaka (11).

Jucconuanus — 31o:
Pacmap;
3amMelneHue;
Oo0OMmeH;
I'unpuposanue.

Peakuuu paznoxenus — 310:
I'mnpupoBanue;
HerunpupoBanue;
I'mpparanus;
[Tonmumepuzanuu.

HonHBIE pacTBOPHI — 3TO:
PactBOp ruapookcuia Kanus;
PactBop cnimpra;

PactBop rimoko3sr,

PactBOp caxapo3ssl.

['omoreHHsie CHCTEMBI — 3TO:
PacTBOp YKCYCHOM KHUCIIOTBHI;
JIumdoa;

«3BECTKOBOE MOJIOKOY;
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4, Tyman.

18. MexaHu3M 3JEeKTPOIMTUIECKON AUCCOIMAIIMY ObLIT OTKPBIT:
N.A.KabirykoBbIM;

C.Appennyc;

H.H.CemeHOBBIM;

Bant-T'oddom.

el NS =

19. CepHas KHCIJIOTa — 3TO:

Crnabast KUCIIOTa;

CunbHas KHCIIOTa;

OnHOOCHOBHAS KMCIOTA;

OaHOOCHOBHASI OECKUCIIOPOHAS CUIIbHAS KHCIIOTA.

el N =

B s3amapusax 21-24 Heo0X0AMMO VCTAHOBHTL COOTBETCTBHE MEKIY COAEP/KAHMEM IEepBOro M
BTOPOI0 cT0J010B. OTBET 3aNMChIBACTCH B TA0JUILY.

21. YcTaHOBUTE COOTBETCTBUE MEXAY (OPMYIIOH BEIIECTBA U KJIACCOM/TPYIIIOHM,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIICKUT: K KaXKJI0W MO3HULINY,
0003Ha4YeHHO}1 OyKBOH, TOAOEPUTE COOTBETCTBYIOIIYIO IIO3UINIO, 0003HAUYCHHYIO

udpoi.

®OPMYVYIJIA BEILIECTBA KIJIACC/TPVYIIIIA

A) NH4HCO3 1) conu cpenHme

b) KF 2) OKCHU/IBI KHCIIOTHBIE

B) NO 3) OKCHIBI HECOIe00pas3yroIue

4) conu KUCIbIe
22. YcTaHOBHUTE COOTBETCTBHE MEXKAY (HOpMyInoii BemecTBa 1 KJIacCOM/TPYIIIOH,
K KOTOpOMY(-0Oi1) 3TO BEIIECTBO MPUHAIICKUT: K KaXKI0H MO3UILINH,
0003HaueHHOI OYKBOIi, ToA0epHUTE COOTBETCTBYIOIIYIO MTO3UIIMIO, 0003HAYEHHYIO

udpoit.

A) Cr(OH),NO3 1) cMmerranHast CoJb
B) Cr(H,POg)3 2) KUCcast cojb

B) KCr(SOy)2 3) oCHOBHasI COJIb

23. YcTaHOBUTE COOTBETCTBHE MEX/ly Ha3BaHUEM BEILIECTBA U KJIACCOM/TPYIIIOH,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0M MO3HUIINH,
0003Ha4eHHOM OYKBOI, TOJ0EPUTE COOTBETCTBYIOIIYIO MO3UIINIO, 0003HAYEHHYIO

g poit.

A) SO4 1) comb

b) CuCl, 2) KucnoTa

B) HBr3) pactBopuMmbIii THIPOKCH

I MnO 4) KACIIOTHBIA OKCHJT

5) OCHOBHO# OKCH]I

24, YcTaHOBUTE COOTBETCTBHE MEXY (OPMYJION BELIECTBA U KJIaCCOM/TPYIINOH,
K KOTOPOMY(-0¥f) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0W MO3UIINH,
0003HaYeHHOM OYKBOM, TOJOEPUTE COOTBETCTBYIOMIYIO TO3UIINIO, 0003HAYEHHYIO

UG poit.

A) Cr(OH),NO3 1) cMmenranHast CoJb
B) Cr(H2POy)3 2) Kucias cojib

B) KCr(SO4)2 3) ocHOBHas COJIb

4) nBo¥HasI CONb
B 3aganuax 25-28 orBeT HE00X0IUMO 3aIIMCATL B YCTAHOBJIEHHOM JUUISI 0TBeTAa moJie. OTBeTOoM
MOkeT ObITh Hudpa, oTAeIbHOE CJI0BO, CJI0BOCOYETaHNE. (3aKkpbITas ¢dopma)
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25. TIpomoIKuTe MPEUIOKEHIE: BATCHTHBIA VIOl IPH SP°—THOPUIM3AIMH ICKTPOHHBIX OOIAKOB
COCTaBJISICT

26. Ilpomomxute mHpenIOXKEHHE: BELIECTBA OJAMHAKOBOIO COCTaBa, HO PAa3jIMYHOTO CTPOCHHUS C
pa3IMYHBIMH CBOMCTBAMHU HA3bIBAIOT)

27. IlpoomkuTe IpeaoKeHHe: allKeHbl — 3TO YIJIEBOI0PO/Ibl, UMEIOIIKE. . .

28. TIpomomKuTe MPEUIOKECHIE: BEIIEeCTBA OyTaH U NMEHTAH 0 OTHOIICHHIO IPYT K JPYTY SBISIOTCA. . .
B 3aganusax 29-30 oTBeT HEOOX0AMMO YCTAHOBUTH NMPABUJIbLHYIO N0OCJIE€10BATEIbHOCTD JICHCTBHIA.
OTBeT 32N ChbIBAETCS B TA0JMILY

29. YcTaHOBUTE MOCIEA0BATEIIBHOCTh YaCTH TOMOJIOTUYECKOT0 Psiia aIKaHOB:

A) iporian

b) nenran

I') metan

J) 6yran

E) aran

30. YcTaHoBUTE OCIEAOBATEIBHOCTE MEXaHU3MA PAIUKAIBHBIX PEAKIIUHI 3aMEIICHUS:

A) oOpBbIB 11€TTH

b) 3apoxxnenne (MHUIIMMPOBAHUE) LICTTH

B) paszButue nenu

HpI/IMeprIe NMPAKTUYIECCKUE 3alaHUA

3amaum:

1. B 40 r nuctunnupoBaHHOM BOJBI pacTBOpUIIN 2 T XJIopHuaa HaTpus. Paccunraiite mac-
COBYIO JIOJIIO COJIM B TIOJTIYYCHHOM PacTBOpE.

2. B 2 1 pactBopa cepHoii kucnotsl coaepxxutcs 456 r H 2 SO 4. PaccunTaiite maccoByto
JIOJTF0 PACTBOPEHHOTO BEIIECTBA, YUUTHIBAS, UTO IUIOTHOCTh pacTBopa paBHa 1,14 r/mir.

3. CKOJIBKO BOJIbI ¥ COJIM HY>KHO B3SITh, YTOOBI IpUroToBUTH 250 1 10 %-ro0 pacTBOpa HUT-
pata HaTpus?

4. B 1 kr 60 %-ro pactBopa conu go6asunu 50 r 3toit conu. KakoBa MaccoBast 107151 COH
B NOJy4eHHOM pacTBope? OTBET OKPYIIIUTh JI0 JECATHIX.

S. OnpenenuTh KOMHUYECTBa cepedpa, MoIydeHHOro oT B3ammozewcTust 10 T xiopuma
HaTpUs M HUTpaTa cepedpa.

6. [Tpu B3ammoneiicTBuu 22,4 1 a30Ta ¥ BOJAOPOAA OBLJIO TOTYyYEHO KAKOTO Ta3a U CKOJIb-
KO?

7. Cwmemaim 25 0 T pacTBOpa MOBapEeHHOM co ¢ MaccoBoit moieit 15 % u 30T pacTBopa ¢
MmaccoBoii goneit 20 %. Onpenenure MacCoBYIO 10JII0 B TIOJTY4EHHOM PacTBOpE.

8. [Tpu B3aumMoIeMCTBIY KaJIbIUs ¢ BOJOW 00pa3oBaioch 0,3 MOJIb TUIPOKCHIA KaIbIHS.
Kakoit 06beM Bogopoa( B JIMTpax, H.y.) IPU 3TOM BbLAETHICS ?

9. N3 250 r pacTBOpa moBapeHHOU coiu ¢ MaccoBoi jmosieid 15 % Bemapuiaw 3 T BOJIBI

Omnpenenute MaccoBYIO JIOTIO COJIM B TIOJTY4EHHOM PacTBOpE.
10.  Kakyro maccy comnm ( B rpaMmax) Hajio 106aButh kK 300 T pacTBOpa ¢ MaccoBO¥ JToJeit
xyiopuja kanust 15 % juist mosydeHus pactsopa ¢ MaccoBoi gonueit 17 % ?

1.3.2. Kputepun oueHKH

Ornenka 3a 3aganue «TecTupoBaHue» ONpeenseTcs IPOCTHIM CYMMHPOBAaHKUEM OallIoB 3a Mpa-
BUJIbHBIE OTBETHI Ha BoIpockl. OauH BepHbIi oTBeT paBeH 0,1 Oamn

OtBeT cunTaeTcs NpaBUIIbHBIM, ECIH:

- [IPY OTBETE Ha BOIPOC 3aKPBITON (POPMBI C BHIOOPOM OTBETA BHIOpAH NMpPaBUIILHBINA OTBET;

- IPU OTBETE Ha BOIIPOC OTKPHITON (POPMBI JaH MPAaBUIbHBIN OTBET;

- IIpY OTBETE HA BOIIPOC HA YCTAHOBJIEHUE NPABWIBHON MOCJIEAOBATEIILHOCTH YCTaHOBIIEHA
IIpaBWJIbHAS MIOCIIEA0BATEIBHOCTD

- IIpY OTBETE Ha BOIPOC HA YCTAaHOBJIEHUE COOTBETCTBHUSA, €CIIM COIIOCTaBIEHUE TPOU3BEICHO
BEPHO I BCEX Map.
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Kputepun oneHku pe3yJibTaTOB BbINOJTHEHNUS 32JaHHUS «TeCTUPOBAHNE)

Kon-Bo MaxkcumanbHbIN Oat
BOIIPOCOB
1 | Pazgen 1.00mas u HeopraHudecKass XUMHS 20 20*0,1
2 Paznen 2. Oprannyeckas xumust 10 10*0,1
UTOIrOo 30 3,0
Ne KpuTtepun oneHku pe3yjibTaTOB BbINOJHEHHS NPAKTHYECKOT0 banbl B cooTBETCTBUM
3a/1aHuA C KPUTEPHUSIMH OLICHKH
1| Odopmiienue ycjaoBus 3aJaHUSs MaxkcumasbHblii 021
—0,2 6aaa
- BepHO O)OPMIICHO YCIIOBHUE 3aJaud, MPEACTABICHBI BCE XUMHUECKUE 0,2
BEJIMYHHBI
- ycioBu€ 3aaHus O0QOPMIIEHO C HE3HAUUTEIbHBIMU HETOYHOCTSIMH, 0,1
MIPEJICTaBJICHBI HE BCE XUMUYECKUE BETUUHHBI
- ycIoBUE 331aHUs 0(OPMIIEHO HEBEPHO 0
2 | Acnonb30BaHUe XUMUYECKOI CHMBOJIMKH MaxkcumajbHbIi 6211
—0,3 da1a
- BEpHO 0003HAa4YeHBI CUMBOJIBI B YCJIOBHH 33Ja4d U B (opMmyiax, Hc- 0,3
MOJIb3YEMBIX B PEIICHUH 33][a41
- BEpHO 0003HAYCHBI CUMBOJIBI B YCIIOBHUH 33J1a4H, JIOMyIIeHa 1 HeTou- 0,2
HOCTh B (JOpMYJIaX, UCMOJIb3YEMBIX B PEIICHUH 33]Ia41
- fgomymieHa 1 HEeTOYHOCTh PU 0003HAYEHUH CHUMBOJIOB B YCIIOBUHU 3a- 0,1
na4yu, 1 HETOYHOCTH B (pOpMyIIax, UCIIOIb3YEMBIX B PEIICHUH 3a/1a41
- JIomymeHo 2 u 0ojee HETOYHOCTH MpH 0003HAUYEHHH CHMBOJIOB B 0
YCIIOBUU 3a7auu, 2 U 6osee HeToUHOCTe! B (hOpMyIIax, UCIOIb3yeMbIX
B PEIICHUH 3a]]a4H
3| Cobur01eHre AIrOpUTMA pPeleHust MakcumajbHbIH 02711
— 0,1 6anaa
- pelIeHHe 3a7a4 OCYIIECTBIISETCS M0 aIrOPUTMY: 3allUCh HEOOXO/I1 0,1
MBIX XUMHYECKHX (hopmyI,BepHasi paccTaHOBKa Kod()(PHUIIMEHTOB, Ma-
TEMaTHYECKUM pacuéT NpaBUIIbLHO MOJ00paHHBIX KOA(P(UIIMEHTOB Hpe-
HIEHUE TI0 XUMUYECKOH opMmyIie
- QJITOPUTM pPEUICHUS 33]1a4l OTCYTCTBYET 0
4| MepeBon exuHUL U3MepeHns GU3MUECKUX BeTUYHH B MeKIyHA- MaxkcumasbHbIi 0211
poanym cucremy exunnn (CH) —0,3 6aana
- BEPHO IEpEeBE/IEHbI pacueThl MEPEBOa BCEX €AMHULl H3MepeHus (u- 0,3
3MYECKUX BeIMUWH B MexayHapoauyto cucreMy enunanil (CH)
- nomymieHa 1 omumOKa mMpu MPOBEACHUM pacueTa MepeBojia €IUHUIL 0,2
U3MepeHns GU3NIECKUX BETMYMH B MEXIyHApOIHYIO CUCTEMY €IUHUIIL
()
- JomyuieHsl 2 omMOKK MpU MPOBEACHUU pacuyeTa IMepeBoja €IuHHIL 0,1
U3MepeHus GU3NUECKNX BEIMYUH B MEXIyHApOTHYIO CUCTEMY €TUHUIIL
(CH)
- HEBEPHO MPOBEACHBI pacueThl IEPeBO/Ia BCEX €UHUI] U3MEPEHUs 0
¢u3nueckux BeIMYuH B MexayHapoHyto cucremy enunutl (CH1)
5| Ucnonb30BaHue XUMHYECKHX (POPMY.JI VISl pellieHHs 3a1a4u MakcuMaabHBIH 02711

— 0,4 6amaa

- BEpPHO U MOCIIEA0BaTEIbHO 3aUCaHbl Bce (DOPMYJIBI B COOTBETCTBHH C

0,4
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CHMBOHHKOﬁ, HGO6XOI[I/IMI)IG IJIs1 YCTAHOBJICHHA COOTHOIICHHA CYIIC-
CTBYIOILIECTO MEXKOY (bI/ISI/I‘ICCKI/IMI/I BCJIMYNHaAMU

- IMPaBHUJILHO COCTAaBJICHBI YPAaBHCHUA, CBA3BIBAIOIIUC XUMHUYCCKUC BC-
JIMYHHBI

- BEPHO, HO HEIOCJIEI0BATEIbHO 3aUCaHbl (POPMYJIIBI B COOTBETCTBUH
CHUMBOJIMKOH, HEOOXOIMMOM Uil yCTAaHOBJECHUS COOTHOILCHHS CYIIe-
CTBYIOILIETO MEXAY XUMHYECKUMU BEIMUYNHAMU

- IPaBUIIBHO COCTABJICHbl YPABHEHUS, CBA3BIBAIOIINE XUMUYECKUE BE-
JIMYUHBI

0,3

- (GopMyIibl 3aIIMCaHbl MOCIEA0BATEIbHO, HEBEPHO 3amucaHa GpopmyIa
B COOTBETCTBHH C CHMBOJIMKOW, HEOOXOJUMOU IS YCTAHOBJICHHS CO-
OTHOILIEHHUS CYIIECTBYIOIIETO MEXAY XUMUYECKUMH BEJIMUNHAMHU
- JIOMyIICHA OJIHA OIMOKA IIPHU COCTABICHUU YPAaBHEHUM, CBS3BIBAIOA
IIMX XUMHUYECKHE BEJIMUNHBI

0,2

- (opmyIel 3amMcaHbl HEMOCIEIOBATEIbHO, HEBEPHO 3amucaHa 1 ¢op-
MyJia B COOTBETCTBUU C CUMBOJHMKOM, HEOOXOAUMOM ISl yCTaHOBJICHUS]
COOTHOUIEHUS CYIIECTBYIOMIETO MEXTY XUMUYECKUMHU BEIIMYMHAMU
- JIOMyIIeHa OfHa OUIMOKa MpPU COCTABIICEHUU YpaBHEHUH, CBS3bIBAIOA
IIMX XUMHYECKUE BEITMUYUHBI

0,1

- Bce (hOpMYyJIbl 3alICaHbl HEBEPHO
- JIOMYIIEHb! OLIMOKa MPU COCTABJIEHUU BCEX YpaBHEHUM, CBSI3bIBalO-
X XUMHYECKUE BEJIMUUHBI

MareMaTHYeCKHe pacyeThl 10 XHMHYECKHM (hopMyJiaM, KOTOpbIe
XapaKTepU3yKT paccMaTpuBaeMoe sIBJIeHHE C KOJINYeCTBEHHOM
CTOPOHBI

MakcuMAaJIbLHBINA 027171
— 0,4 6any0B

- BEpHO MPOM3BEACHBI BCE MaTEMATUYECKHE PACUEThI IO BCEM XMMUYEH
CKUM (opMyJaM B COOTBETCTBUHU C €AMHUIAMH HM3MEPEHMH XUMMYE-
ckux BenuuuH (CH);
- BCE pe3yJbTaTbl MaTeMaTHUECKUX pacueToB cojAepkaT LU(PPOBOE
3HaYeHHE M COOTBETCTBYIOIIEE €My O0O3HAYCHHE €IWHUIIBI U3MEPEHUS
xummndecknx BenanunH (CH)

0,4

- BEPHO MPOU3BEJCHBI MAaTEMaTHYECKHE PACcUeThl IO BCEM XUMUYECKUM|
dbopMysiaM B COOTBETCTBUU C CIMHHUIIAMU U3MEPEHUH XUMHUYCCKUX Be
mnuaun (CH),
- B OJIHOM pe3yNbTaTe MaTeMaTHYeCKOTO pacdyera COACPKUTCS TOIbKO
ero nu(poBoe 3HAUCHUE

0,3

- HEBEPHO IMPOU3BEICH MaTeMaTHUYeCKUil pacdyer mo 1 XUMHUYECKOW
dbopmyiie, HO B COOTBETCTBUU C €IUHHIIAMH H3MEPEHHH XUMHUYCCKHX|
BennuuH (CH);

- B OJTHOM pe3yJIbTaTe MaTeMaTHYECKOr0 pacueTa COACPIKUTCS TOJIBKO
ero M poBoe 3HAUCHUE

0,2

- HEBEPHO MPOM3BEIACH MaTeMaTHMUeCKUW pacdeT Mo | XUMHUYECKOH
dbopmyrne Oe3 ykazaHUs EAUMHUI] H3MEpPEHUN (U3HUYECKUX BEIUYNH|
(Cn;

- BCC pE3yJbTaTbl MATCMATUYCCKUX PaCYCTOB COACPKAT TOJIBKO III/I(l)'
POBBIE 3HAYCHUS

01

- HCBCPHO MPOU3BCACHBI BCC MATECMATUYCCKUEC PACUCTHI

0

OTBeT nocJjie pelieHus 3a1a49u

MakcuMaJdbLHbIN 027171

0,1 6at0B
- 33]1a4a B KOHIIC PCIICHHSI COJIEPIKUT BEPHBII OTBET 0,1
- 3aj71a4a He COAEPIKUT B KOHIIE PEIICHUS BEPHOTO OTBETA 0
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8| YcTHOE 00bsicCHeHHE pellleHus 3a1a4H MakcuMasbHbIH 0211
— 0,2 6a10B

- 00BsICHEHHE pEIICHUs 3aJaHusl [10CJIE0BATEIbHO, CBSA3HO, JIOTHYHO, 0,2
BBIBOJ] apI'yMEHTUPOBAaH U 0OOCHOBAH; IPAaBUIIBHO U OOCTOSATENBHO Ja-
€TCs OTBET (OTBETHI) HA CONTYTCTBYIOLINE BOIIPOC (BOIPOCHI)

- He3HAYUTEJILHO HApYIIEHA TTOCIEeI0BATEIbHOCTb, IOTUKA O0OBSICHEHUS 0,1
peILICHHS 3aJIaH¥sI, BBIBOJIbI apT'yMEHTHPOBAHBI 1 00OOCHOBAHBI; CTYACHT
HCIIBITBIBACT HC3HAYUTCIIBHBIC 3aTPYAHCHUSA, OTBCUAd HAa COIYTCTBYIO-
IIHEe BOIIPOCHI

- 3HAQUUTEIBHO HApYLIEHA I0CJIEJ0BATEIbHOCTb, JIOTUKA OOBSACHEHUS 0
pemieHus: 3afaHusi (CTYAEHT HE MOXET OOBSICHHUTb, KaKUM OOpa3oM
MIpPUIIEN K PEUICHUIO 3a/1aHMs), BBIBOJbI HE MOTYT CUHUTATHCS apryMEHA
TUPOBAHHBIMU U 0OOCHOBAHHBIMU; CTYACHT UCIBITHIBACT 3HAUUTEILHBIC
3aTpyJHEHHs, OTBeUas Ha COMYTCTBYIOIINE BOMPOCHI

nuToro 2

1.4. MaTepuajibHO-TeXHHYeCKOe oOOecrnedeHue /IJsi NMPOBeleHUs] NMPOMEKYTOYHOI aTTe-
cTauuu
[TpomMexyTouHas aTTecTalus IPOBOAUTCSA B yUeOHOM KaOMHETEe XUMHUH.

1.5. YueOoHo-MeToaNYecKkoe U HHGPOPMALMOHHOE 0DecTiedeHue /IUIsl POBeAeHUsT MPOMEKY-
TOYHO} aTTecTalNu

1. Amndunorenosa, 1.B.Xumus: yyeOHHK U HPaKTHKYM JJIsl CpeIHETO MPO(ECCHOHAIBHOTO
obpazoBanusi/ U.B.Andunorenosa, A.B.babkos, B.A.IlonkoB.— 2-e¢ u3x., ucnp. u gomn.— Mocksa:
WsnparensctBo FOpaiit, 2020.— 291¢c.— https://urait.ru/

2. Apremenko A.M. Opranmueckas xumusi: yueOHHK /AWM. ApremeHko.- 5-e w3a., ucmp.-
Mocksa: KHOPVYC, 2020.- 536¢.- (Cpeanee npodeccruonansnoe obpazoBanue). ISBN 978-5-406-
00916-1

3. EcrectBo3nanue. Xumus/ I'abpuensn O.C. , OctpoymoB WU.I'. - 6-e u3a., crep. — M.:
Axanemus, 2020.- 240c¢.https://academia

4. Amn¢uHoresosa, . B. Xumus: yueOHUK M IPAKTUKYM JJIs1 CpeIHET0 NpOoQecCHOHaIbHOIO
obpazoBanus/ M. B. Aupunorenona, A. B. babkos, B. A. [Tonkos.- 2-e¢ u3f., ucnp. u jnomn.- Mockga:
N3narensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

JonotHUTE/ILHBIE YYeOHbIe H3IaHUSA

5. Xumus: 3agaun u ynpaxsenus/ Epoxun FO.M. - 1l-e m3g. — M.: Axkagemusa, 2019.-
288c.https://academia-library.ru/

6. Apremenko A.W. Opranunyeckass xumus: ydeOHUK /A.H.Apremenko.- 5-e usa., ucop.- u
nom.- M.: KHOPVYC, 2020.- 536¢. https://www.book.ru/book/924050

7. I'munka, H.JI. O6mas xumus © yaeObHoe nocobue / ['munka H.JI. — Mocksa: KuoPyc, 2019.
— 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNHuTtepHeT-pecypcebl

7. DnexTpoHHBIN pecypc 1 poBoit odpazoBarenbHoi cpeasl CIIO PROFob6pa3oBanue;

8. www.pvg.mkK. ru (onmummuana «I[lokopu BopoObeBBI TOPBI»).

9.www.hemi.wallst. ru (O6pa3oBatenbHbIi CAUT TS IIKOJIBHUKOB «XUMHUS»).

10.www.alhimikov.net (OGpa3oBaTenbHBIN CAUT JJISl ITKOJILHUKOB).

MeTtoauyeckue yKazaHusi i1 00y4aOUIMXCS 110 OCBOEHHIO TUCIUTLINHBI

11. Meronuyeckue yka3aHus Jisl 00YJarOIIUXCs 1O BBIMOJTHEHUIO TPAKTUYECKUX PadoT.

12. Meronuyeckue yka3anust isl 00yJarOIIUXCs 1O BRIMOJHEHUIO 1a00paTOPHBIX padoT
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